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Floorplanning...Floorplanning...Floorplanning...

« Floorplanning is hard to do...
« Floorplanning makes my timing closure worse...
« Floorplanning does not do what | expected...

Shouldn’t floorplanning be easy and
intuitive?
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Creating I/O assignments using the PinPlanner

aSS|nments
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« Traditionally the location for I/O elements can be done

using the PinPlanner or Assignment Editor
— These tools allow the creation of syntactically correct IO and location

How do you use PinPlanner?
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Current I/O Interface Placement Flow

« Current FPGA pin planners can

assign locations, but cannot PIN PLANNING
— Auto place pins TOOL

— Accurately evaluate placement legality

— Does not use the Fitter place and route PLACE & COMPLEX
engine ROUTE TOOL | ERROR
— Report alternative placement to MESSAGES

improve performance and resources
[ FIT ?

« Multiple, long iterations to
resolve complex error messages

Note: FPGA tool = QUARTUS, VIVADO etc.,
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Problem: FPGA Placement is Complex

Input design with __
N~ illegal or incomplete :
P)gl!:rfsgg assignments &
E1E2=)
(Quartus:'ane
Design Saoftware
PLL
GPIOs No Fit

What you want N

Error (1750822): The auto-promoted clock driver could not be placed in an
vy location to satisfy its connectivity requirements

6 © 2015 Altera Corporation—Confidential AIEIEA -




Today, you need an expert on I/O Interface IP

IP Core
Requirements

FPGA
Specification

Interface
Specification
PCIZ>

EXPRESS'
DDR3/4

Ethernet

Interlaken

Albert Einstein
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Let us re-capture the challenges

< Don’t want to read tons of documents or
debug of complex error messages

— Instead, need legal & instantaneous I/O
placement on package or chip floorplan

« Can we also avoid other legality issues such
as clocks and floor-planning ?

— Assign clock domains in FPGA fabric
— Check quick fit of logic block partitions

© 2015 Altera Corporation—Confidential
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BluePrint Flow

BluePrint

Design
Entry

Synthesis Fitter TimeQuest || Assembler

Quartus Design Flow
« Synthesize design
— Create a skeletal system in Qsys, Megawizard or any other design entry method
— Fabric logic doesn’t have to be complete
« Drag & drop I/O interface at top-level onto package, or chip floorplan
— Optionally, assign core clock domains

« Create a BluePrint in minutes (output Quartus assignment file)
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BluePrint: Create legal assignments using the power of

the Fitter

BluePrint Platform

Designer

— Bomgpemres e =y

N ]

BluePrint operates live with the Quartus

Prime Fitter

Legality reported in BluePrint comes from
the Quartus Prime Fitter

Different floorplanning scenarios can be
evaluated using BluePrint

Constraints generated from BluePrint can
be used in a subsequent compile

\_
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BluePrint: Place whole interfaces using “drag-and-drop”

File View Plan  Interactive Placement Help @)

al SR

§ [2e Autoplace Al [, Autoplace Fixed [ Unplace Al

Assignments

|De5ign

REP [Iuos KR

[ CLK

Element Highlight Placement Legal Locations |||
ir3_pecie 2inst - | Placed

g3x8 0 [] Unplaced =

wa1 I v —
synth 0 - [ Unplaced 1

j synth 1 - [] Unplaced L S| 5
xnu...kenao [ O vreiaces 10 Locations 23]
wu...kenao [ O vroiaces >10 Locations (23]
cik_..kenao [ 0 croe..cion
pik_.kenao [ M cros...cion
cuk_o...tk_bur [N MW GLoE..cion v
(<] [ T [ ]—'
[nfo |
4= Back Forward
Praperty Value
= Design Element
i) 4360
name emif_0_example_design
type INAME (INAME)
qguide cell ID 1370
instance name emif_0_example_design
entity name ddr3_pcie_zinst_alt...if_0_example_design
hierarchy path synth_0femif_0_example_design
[» 1P Inio
[» IP Parameterization
Device Location

Info | Link Info |

Q Q

Plan

W peae e

EMIF_L12_X78_Y142_Y19!
EMIF_L12_X78_Y115_Y1T:
EMIF_L12_X142_Y142_Y1!
EMIF_L12_X142_Y115_Y1
EMIF_L12_X142_Y83_Y14
EMIF_L12_X142_Y61_Y11|
EMIF_L12_X142_Y¥33_Y91
EMIF_L12_X142_Y6_Y64

Query legal

location

tcl> periph::get_placements 4368

‘ tl> periph::get_placements 4368
I

2
B | | Console | History |
3

Undo

) | [2]

Undo Redo

> Apply Constraints

Placement History
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BluePrint Lab: Place interface on package view

FILE HOME ASSIGNMENTS =~ PLAN = REPORTS

=%z Show 1O Banks

Package View

Initislize BluePrint & Write Plan File... | [Ze Autoplace Al =7 Validate Plan &3 Quartus 1
iy Update Plan 5% Reset Plan [=. Autoplace Fixed . Write Plan File...
=% validate Plan =% Unplace Al
Plan Interactive Placement Compilation Tools
Design Element Filter GP =I0s 7 Clear
ighli _egal Locations s
- Rf top B = raced
[+ ﬁ g3x8_0 - [] unplaced
[ ﬁ g3x8_1 - [C] unplaced
= &g synth_0 [ unplaced
= §@ emif_0_example_design - [J unplaced ~8 Locations
- Clock control blocks - [J unplaced
B External memory interfaces [] unplaced
- EMIF_0_top_a..._150_f5ifmtq [l CJ unplaced ~#locatons >
) 1/0 AUXs B (0 unplaced
: - B Impedance control blocks - ] unplaced
synth_1 B () unplaced
Clock control blocks - ] unplaced
[ Clock core fanouts B = rlaced
[+ HSSI core interfaces - M Placed
@ HSSI reference clock networks - [J unplaced s
Location Filter ' @ Placed " Clear
Location Design Element  ase Colo
[+ 10AX 1155 1F451 1SGES —

Drag Memory Interface & Drop onto Package

White rectangle = Starting location
8 locations shown in example

id 1379
type EMIF_GROUP
name EMIF_0_top_altera_emif_150_f5jfmtq
1 2description EMIF_GROUP v

A9
Legal Locations X
| Filter
Location

[ Legal Locations for EMIF_0_top_
EMIF_L12_X78_Y142_Y199
~EMIF_L12_X78_Y115_Y172
= =PEMIF_[12_X142_Y142_Y199
EMIF_L12_X142_Y115_Y172
EMIF_L12_X142_Y88_Y145
- EMIF_L12_X142_Y61_Y118
EMIF_L12_X142_Y33_Y91
EMIF_L12_X142_Y6_Y64

—_— 5y
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BluePrint: Place whole interfaces using “drag-and-drop”

File View Plan  Interactive Placement Help @)

§ [2e Autoplace Al [, Autoplace Fixed [ Unplace Al

* Full
Element Highlight Placement Legal Locations |||
ir3_pecie 2inst - | Placed
g3x8 0 [] Unplaced =

g3x8 1 - [ Unplaced
synth 0 - [ Unplaced L8

j synth 1 - [] Unplaced

xnu...kenao [ O vreiaces =10 Locations 22
wu...kenao [ O vroiaces >10 Locations 22
cik_..kenao [ 0 croe..cion

pik_.kenao [ M cros...cion

cuk_o...tk_bur [N MW GLoE..cion ~
] [ i [>]
[iro |

4= Back Forward

Property Value
= Design Element
id 4360
name emif_0_example_design
type INAME (INAME)
qguide cell ID 1370
instance name emif_0_example_design
entity name ddr3_pcie_2inst_alt...if_0_example_design
hierarchy path synth_0femif_0_example_design
[» 1P Inio

[» IP Parameterization
Device Location

Info | Link Info |

Izl | Home | Assignments

Q Q

Plan

Legal Locations 3]

Investigate
placement

o s o oy e e

Legal Locations for emif_0_exam|
EMIF_U'M_X78 Y115_Y1T

EMIF_L12_X142_¥115_¥1
EMIF_L12_X142_Y83_Y14
EMIF_L12_X142_YE1_Y11
EMIF_L12_X142_¥33_v31
EMIF_L12_X142_Y6_Yed

) | [2]

tcl> periph::get_placements 4368

‘ tl> periph::get_placements 4368
I

2
B | | Console | History |
3

Undo

Undo Redo

> Apply Constraints

Placement History
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BluePrint: Place whole interfaces using “drag-and-drop”

i-] ‘Quartus Prime BIuePrint Platform/Designer (BETA) P ro'Edition’- /build/Kbrunham|16.0/90/pd/regtest/pro/quartus/sys/pdp/demos/dedr3’

pcie 2inst nf/gmap/top/ddr.

3 pcie 2inst nf - ddr3 pcie 2inst nf’

BEE

File View Plan  Interactive Placement Help @)

[] Unplaced
-
W Placed

Izl | Home | Assignments | Plan
§ [2e Autoplace Al [, Autoplace Fixed [ Unplace Al
— e a @ @
I
. — Hover to see
Design Element Highlight Placement
~ g ddr3_peie_Zinst -E Placed
o e = e placement

[» IP Parameterization
Device Location

Info | Link Info |

1
L}
b cukmu...xenao IO vnoeces
ceLk_..kenao [ 0 cros. cion
cerk_.kenan [ M cros. cion
cewk_o..k_buf [ M cLos. cion
(<] T [
|imfo
4= Back Forward
Praperty Value
= Design Element
i) 4360
name emif_0_example_design
type INAME (INAME)
guide cell ID 1370 1
instance name emif_0_example_design 1
entity name ddr3_pcie_zinst_alt...if_0_example_design
hierarchy path synth_0femif_0_example_design
[» 1P Inio

tel> periph::get_placements 4368
tcl> periph::place_cells -placement 8

] m

2
B | | Console | History |
3

Undo

# Undo Redo

Apply Constraints
> Apply placement: 8

Placement History

© 2015 Altera Corporation—Confidential
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BluePrint: Place whole interfaces using “drag-and-drop”

File View Plan  Interactive Placement Help @)
Izl | Home | Assignments | Plan | Reports
§ [2e Autoplace Al [, Autoplace Fixed [ Unplace Al
Desi )
= o a ¢ 8 EHoew (oot _3) N
WP EI0s TRl
|8 3 0 0 e ) S e ) e e e P e e 1[2R3aE e Re ooz
[ CLK l
] . e —————
n Element Highlight Placement Legal Locations |||~ || ﬂ\j | | OO LI L) i VIV A% W . -
: [ bl i L) QOO0 { N L] = W
ir3_peie_zinst [ = rioced | VYOOV OOVOOOOV 0000V A W% VOOvY EMIF_L1RXT8_Y115_Y1T:
s O o S e st e e s s e — —memn e
jose 1 [ unoiacea ] VVOVOOOOVOOOOVD IOV Y EMIF_L12 X142 Y115 Y1
ath 0 - [ Unplaced L A i ssiaie viesieieivielee] N 5/ v W EMIF_L12_X142_YB8 Y14
i synth nplace — Jvvodvy 33\533 IVIARILY. ) V\? . EMIF_L12_X142_Y61_Y11
Unplaced ~8 Locati [ i e v
CIE oo 25 [ 1A AANOONOAOOACTIO0 g A &A@ EMIF_L12 X142 ¥33 Y91
§ synth 1 [ unplaced 1 IVI 1 OO0 5}8"?% 8% 83% LIV E)?& \ g%a V EMIF_L12_X142_Y6_Y64
i >3] || LM ) L
xnu...kenao [ O vreiaces 10 Locations 22 — e alelita e oln rin mm mives LS00 v o
wu...kenao [ O vroiaces >10 Locations . JIOAAAVOOOOVOOOTVA X XA KX %ﬂa
L i W QOVOOINANVAN AN R XX AVA ) i
1k_..kenso [ @ oroe. cion — SOSGaR vg‘ﬁé"} : GAAY Query Iegal
pik_.kenao [ M cros...cion ™ VV'L;'\ VOOO 5 Ax\ ei\\..elag AK ; Xm VOOVY .
! [ @) ; ] ]
k_o...k_buf [N BN GLOG...clon ~ Vim0 CO0O0 A a.f_\&i A i v |0cat|0n
@ | B AVOOOADONAT AR BANAT AN VL
| W ADOAVAANAVNARAYV AN AN M V1T W
|imfo ™ IOALAAVCDOO VANNATANANT LY P/ A
| 4 OAD i\ iy VABAAVANA W W
4= Back Forward [ ] OAA 0 I ANAN A AN 7a
|| i i fa TR PN at L= ) \ WY
Property Value | ik o &.&e v f\g &A%&Aﬁﬂe e&’ )
- Design Element — | AN VAR TANTINY svaﬂ
; o pl g | 970 AL AA 3&3 % : 3 1\\.0 g& 0
name emif_0_example_design || 1L} AN ; ;
ype INAME (INAME) L AT s A\"' Y AOO% VOUOTADCU VI AATA
quide cell ID 1370 — TOOv A000 Vi . 7
instance name emif_0_example_design || i ) OOOADC
entity name ddr3_peie_Zinst_alt...if_0_exampie_design | — v 4 JL g 3 o j o j 5 il @) 5 £ I nve Stl g a'te
hierarchy path synth_0femif_0_example_design : v VN AD ) '(') )v elaleleivialele I AV
[ IPInfo | o v i Ju?’)jjdj\)jjdu% p acement o
[ .IP Paramfnerizalion 1 vivie) : O OOOOND J: ) v 4 N4 T
Device Location [ WVAODVY O QOO0 QOO QOO0 DO O WA
|| Ll LI I KL O H IO LI L) S\AY
| i Vi IO ION OO OOV OO0 LT i W
| 1Y v IOV OD0CVOOOOVOD00OVO@OXVYY Vil
Info | Link Info | a I
tel> periph::unplace_cells -cells [list 4368] ~ A Undo Redo
tel» periph::get_placements 4368 Placement Histary
* Apply Constraints
| Bl Apply placement: 8
(e
= - > Unplace cells: 4360
B | | Console | History 3
8 =1
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BluePrint: Place whole interfaces using “drag-and-drop”

© 2015 Altera Corporation—Confidential

Quartus Prime BluePrint Platform Designer (BETA) Pro'Edition’- [build/kbrunham/16-0/90/pd/regtest/pro/quartus/sys/pdp/demos/ddr3 pcie 2inst nf/gmap/top/ddr3’ pcie 2 inst nf = ddr3”pcie 2inst nf’ Q..@]
File  View Plan Interactive Placement Help @
E | Home: [ Assignments | Plan ‘ Reports |
§ [Ee Autoplace Al [, Autoplace Fied (=% Unplace All
ERRRN o
[ [T aa < f E
I = |3|4|5|a\?|3|9|101 ] 3 O 5 O ] N e e ER Fq
Hover to see G mm vkl
Design Element Highlight Placement L H IR W OOOON OO0 L ] i i
g Eererd | HO men = §RD7VT:L| v eirje ele eirjelele &\7] %
- o ddl’.!_p::le_Zlnst-: Placed Iacement oovy LI L RO I LRI L) I 4 WV
b % g3 0 ] Unplaced v VYV OOOOVOOO0OYOOMOY PNV v
N o nplace 7 Tim|miriele e vjele 8o v 0lel00\7 /e NN i TO07
D% W 03xB 1 [] Unplaced ] VOVOOOONVOOOONV QCOCH V¥
e —— el [ v OOOOVOCOOVOODANV, iQ VOOV V!
ug synt i - DOVOODOVO000 . AT/
3 — ] % Vm ijjl\)gﬂggﬁggjj %8 ; ﬂvi vv 3
I_ b i syntn 1[em0_example design oo ] YV OOOOVAQOOAOAOOVO 2 Vﬁ@ v
—— i e e e e S [ 1AAVOOOOAQOOOADOADA XX X Yy
B CLKMU. KENAD [1 Unplaced 5 Locat ;
[ i VOONCOCON DO 0 50K NN W W
b crrmu...kenao [ O vreacea >10 Loc ] i JAAAVOODOVOD BB X AN v
ceuk_.kenao [ M cros...cion —| A 30‘)333 GA &X%&-- ﬁxé?\‘ : 'gﬁ: VLY
ceLk_.kenan [ ™ cLos..cion ] VNVOOOVANAATA VARA VYOOV
GOLK Ok buf GLOR. GION [ Vv ANV OONANAN NAN EANAAY FAMTAY Vi
E VEIOVOOOOOAANANTANHATA v VOOV
AANTOOONOCA AN ANA AR A v
- VVAQOAY AAN LA Y
|infa | JANAYOOOANNANTA VAN VA
| i W are; AV HAVANA VN W W
4= Back = Forward || \ AANNADOOAANAANANSAN AN A W
- ? Y NATAA ANAN V] v
= = DRaoSEERRT AR T AEATE YA
. i i i
7 Design Element ] ann/m AVAR NAAY 5 VAROOY
i AE0 ] VMY VAANATAAAATA v TO07
name emif_0_example_design [ | FAVANPLN AA &-&&&_ ATANA Hay
[ W IOEY Wi [fhy v
type INAME (INAME) TANS ACTOVOVOOO AN
quide cell 1D 1370 - VUV S&000VA000V X0 VLIV
instance name emif_0_example_design || \4 VY ); ONOOOONVOTTEL W W
entity name ddr3_pcie_2inst_alt...if_0_example_design — Y BJUASjjujé jjd:})ggjt\})ﬂgg Wi
hierarchy path =ynth_0jemif_0_example_design : ¥ islelee b )w 00 ’)’)‘h i i i
[ 1P Info || W V\-" VJJ QOO0 OOOOADOO! SOOI W VV 5
S || MISISS e e e s \eee sie.e L)
b [ A i ] VOOOVOO0OVOOOOVO00OVOO0 7
Device Location 1 VOOVOVOOoOOVODOOVOoOOYOOOD ) W
|| W W SISISISIUS SIS ISES SIS SIS 8.8 8T 008 8T eTT, WA
- | Wi VOO0 COOOVOOCON OO i WS
[ i VY OV O000VOOOOVODOOVOeO0 v vvVEl
Info | LinkInfo |
wl>» periph::get_placements 4368 A A Undo v Redo
tel> periph::place_cells -placement 24 Placement Histary
i Apply Constraints
| = ] Apply placement: 8
*
Unplace cells: 4360
§ Console | History -]
§ ) £ > Apply placement: 24

RITERAY




BluePrint: Refine pins using “drag -and- drop”

File View Plan  Interactive Placement Help @)

E | LD | Assignments Plan

7
H

§ [2e Autoplace Al [, Autoplace Fixed [ Unplace Al

[pesion |

Q Q & A E Chip View Package Top | & Legal Locations ®
Il Clocking g P EY V0s | 5% Full ’
% | 21 | 28 | = | @ | & | =

(7 bosn emen |

*

X
o
w
@

=l

Design Element Highlight Pl

[» CLKMUX_GROUP...ism_ijclkena [ Rel

[» CLEMUX_GROU...[3-CLKENAD [ Rl

~ EMIF_0_ddr3_..._160 smciomy bl E

= synth_Ofem...t DQ_GRP_1 (==

I B3 synth_...LUSTER | =
e S . TOSTE R R T Ty

Y8 (8
G-
08 00

R — Y = T 1 RWAT )
P B synth_...LUSTER

P Y synth_ LUSTER
P B3 synth_..LUSTER
(<] T [ [2] E

Query legal
location

L)

o

4= Back Forward

[
mm

Property Value
= Design Element

id 865 7
G

name synth_0_emif_0_exam...m_mem_dg[lj~CLUSTER

— i

=
<
D
()
=
(@]
Q
—+
D

type IO pin cluster (I0_CLUSTER)

description  pin

jparent synth_Ojemif_0_exampl...0].lans_inst GRP_1 H !
[» children
[ requirements

Device Location

LR
SR R
1%

CEI T
e

B E

_ﬁ@i
a3

5
a
=

k

=

OGO TCC00

=]

A @ A A

=

O ICGCTO 1G0T

4@ E@ TC <T@ I

[«

Info | Link Info | a

tel> periph::get_placements BE5
tcl> periph::get_placements BG5

Placement History

Apply Constraints

Apply placement: 8
Unplace cells: 4360
Apply placement: 24

] m )

2
B | | Console | History |
3

] [
Undo
>
T
g
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BluePrint: Rich reporting

Quartus Prime’BluePrint Platform’ Designer (BETA) Pro’Edition’="/build/kbrunham/16.0/20/pd/regtest/pro/quartus/sys/pdp/demos/ddr3 pcie 2 instinf/gmap/top/ddr3 pcie 2 inst nf -"ddr3"pcie 2 instinf: Q..@
File View Plan  Interactive Placement Help @)

Tasks | Home I Assignments I Plan Reports
Project Table of Contents laced Periphery Cells
E Open Project... ES BluePrint Platform Designer Summary Lists placed cells, their parent cell if applicable, their type, and the number of potential placement locations
| [nitialize BluePrint
Assignments ===l Periphe!'y Cells
» Open Assignments Tab ===} . Placed Periphery Cells
L4 Undate Pla === Unplaced Periphery Cells
g CAIE AN Cell Name Parent Name Cell Type Potential Locations
Plan ER Periphery Location Types e = m__q___________ 110 i ¢l 1
» Open Plan Tab '1 - sl = =] pin cluster
= Validate Plan 03xB_1_hip_ctrl _fest in[24] 3x8_1_hip_cirl_test in[24]~CLUSTER _'_ 1/ pad 11
» 03xB_1_hip_ctrl_test_in[24]~input 03xB_1_hip_cfrl_test_in[24]~CLUSTER 10 input buffer 11
s e Plan .. 38 1 hip_cirl_test in[23]~CLUSTER H IO pin clust 11
P.. Reset Plan 1 ip =t_in| _'_ pin cluster
Re, . m3xB 1 hip cirl test in[2: 3B _1 _hip_ctrl_test in[23]~CLUSTER _I_ 10 pad 11
03x6_1 hip cirl test_in[23]~input 36 _1_hip_ctrl_test in[23]~CLUSTER I1Q input buffer 11
» Open Reports Tab L
03x6_1 hip ctrl test in[11]~CLUSTER _I_ 10 pin cluster 11
03«8 1 hip_ctr_test in[11] 3x8_1 hip cfrl_test in[11]~CLUSTER _I_ 1/ pad 11
g3x8_1 hip_cirl_test_in[L1]~input 3xE_1_hip_ctrl_test_in[11]~CLUSTER _I_ I/C input buffer 11
038 1 hip_cirl test in[l=CLUSTER _l_ 110 pin cluster 11
. : inf10}-
03x6_1 hip_cirl_test in[i0 43%G_1_hip_cir_tesLin[10]-CLUSTER test in[10]~CLUSTER _l_ 1/ pad 11
m3xB 1 hip ctrl test in[10 test_in[10~CLUSTER
g3xB_1_hip_cirl_test_in[9]{ Click to view element in plan tab —r H I- k d
hip_ctrl_test_in[3 3B _1 hip_ctrl_test in[9]-CLUSTER —l— yper In e to
T hip_ctrl_test_in[9]~input 36 _1 hip_ctrl_test in[3]~CLUSTER T
L= hip_ctrl_test_in[8]-CLUSTER [ ] plan tab
P+ Remove Invalid Reports hip_ctrl_test_in[8] 3x8_1 _hip_cirl_test_in[B]~CLUSTER T
=== Create All Summary Reports hip_ctrl_test_in[8]~input 3xB_1_hip_ctrl_test_in[B]~CLUSTER [ ] MO input buffer 25 i
< I~ PinReports hip_cirl_test in[f]~-CLUSTER } 110 pin cluster 11
hip_ctrl_test i 3xB_1 hip_ctrl_test in[7]~CLUSTER 10 pad 11
FEE Report All Unplaced Pins e — - =10 p
X hip_cirl_test_in[7]~input 3xB_1_hip_ctrl_test in[7]~CLUSTER I 110 input buffer 11
B Report All Placed Pins hip_cirl_test in[6]-CLUSTER | [vopincuster 11
< [~ HSSI Reports hip_cirl_test_in[§] 36_1_hip_ctrl_test_in[6]~CLUSTER l 10 pad 11
EFE Report All Unplaced HSSI Channels hip_ctrl_test_in[f]~input 36_1_hin_ctrl test inf]~CLUSTER || 110 input buffer 11
EE Report All Placed HSSI Channels hip_cirl_test_in[5]~CLUSTER l IO pin cluster 11
FFH Report HSSI Analog Parameters hip_cirl_test_in[3) 3xB_1_hip_ctrl_test_in[S]~CLUSTER l 1/ pad 11
) hip_ctrl_test_in[5]~input 3xB_1_hip_ctrl_test_in[S]~-CLUSTER J_ I/C input buffer 11
ER Report Regions - - "
_ hip_cirl_test_in[4]~-CLUSTER | IO pin cluster 11
S Report Instance Assignments hip_cirl_test_in[4: 346 1_hip cir test inf4]-CLUSTER | 10 pad 1
B Report Clacks hip_cirl_test_in[4]~input 9348 1 hip cil test in[4]-CLUSTER 10 input buffer 11
hip_cirl_test in[3]-CLUSTER _'_ 10 pin cluster 11
hip_ctrl_test_in[3 03x8_1_hip_ctrl_test in[3]~CLUSTER _'_ 10 pad 11
hip_ctrl_test_in[3]~input 03x8_1_hip_ctrl_test in[3]~CLUSTER _'_ 110 input buffer 11
hip_cirl_test_in[2]~CLUSTER _'_ I/ pin cluster 11
hip_ctrl_test_in[2] g3xB 1 hip cirl_test in[Z]~CLUSTER 1/ pad 11 =
tl> periph::place_cells -cells [list 4363] A Undo v Redo
tcl> periph::report_all Placement Histary

Apply Constraints
> Autoplace cells: 4363

& | | Console | History

18 © 2015 Altera Corporation—Confidential «

Undo




Top View - Flip Chip
Arria 10 - 10AX115R4F40I3SG

BluePrint Benefits: Reduce full compile iterations by 10x

SRR X R SR eS -
X X XXX BET> > e
R R S o -

= AN

-
o

BluePrint needs skeleton I/O

netlist
parallel with board design

Develop your fabric logic In

— Telecom customer example: 3
months to 1 week

development at design start

reduced by 10x

© 2015 Altera Corporation—Confidential

« Time to market due to iterations is

« Generate legal pinout for board
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BluePrint DEMO

Ed = 5 q s b dor Help ’
O r ddr3_pcie_2inst_nf | & E P ES SBELDE

Project Navigator [ v Hierarchy v Compilation Report - ddr3_pcie_2inst_nf
Entity-Instance Table of Contents ma 7@_

o Arria 10- 10AX11551F4A511SGES EB Flow Summary Flow Status Successful - Mon May 02 11:03:45 2016
> top EH Flow Settings Quartus Prime Version  15.1.0 Build 185 10/21/2015 SJ Standard Edition
£ Flow Non-Default Global Settings | |Revision Name ddr3_pcie_2inst_nf
E=H Flow Elapsed Time Family Arria 10
EH Flow 0S Summary
[ Flow Log

[> [ Restore Archived Project
© Flow Messages
© Flow Suppressed Messages

< I J »

Tasks [Comp\\auon - ]E @a =

Task & Time

4 P Compile Design

> B> Analysis & Synthesis

[> B> Fitter (Place & Route)

> P> Assembler (Generate progr..

> P> TimeQuest Timing Analysis

> P EDA Netlist Writer

W Edit Settings

“ Program Device (Open Progra..

4 1 2
; Type D0 Message
@
;'3, 4
g System ‘ Processing |
x |teb source "E:/Altera_Project/Arrial0/Blueprint_LAB/Blueprint/15.1_std/ddr3_pcie_2inst_nf_Ql15.1st/ddr3_pcie_2in
2 |k
@ fck
?
=<
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BluePrint DEMO

IQuartus Prime Swdard Edition - E;/Alteﬂalyﬂue rint_LAB/Blueprint/15.1_std/ddr3_pcie_2inst_nf_Q15.1_1/ddr3_pcie_2inst_nf - ddr3. pci

File Edit View Project Assignments Processing Tools Window Help
OFf~ & |5 MIF "D ) [ddd_poie Zinst_nf s EEN D FES BEAY S
Praject Navigator 2 Hierarchy - IE [@ea = V Compilation Report - ddr3_pcie_Zinst_nf
EntityInstance Table of Contents [i1f-3) Flow Elapsed Time
oy Arria 10: 10AX11551F4511SGES EH Flow Summary
I g top fm EH Flow Settings 1

EE Flow Non-Default Global Settings 2
FH Flow Elapsed Time
E= Flow OS Summary
= Flow Log
> B9 Analysis & Synthesis
© Flow Messages
© Flow Suppressed Messages

: : Module Name Elapsed Time
= (omeloie — 1 Analysis & Synthesis 00:02:08
4 B Comgie Design 2 Total 00:02:08 -

’ > P Analysis & Synthesis 00:02:44
> P Fitter (Place & Route)
> P Assembler (Generate programming files)
[>

P> TimeQuest Timing Analysis
> P EDA Netlist Writer
W Edit Settings
» Program Device (Open Programmer)

I i v || «] M | >

; Type iDp Message

@ ! 20013 Ignored 11 assignments for entity "altpcierd_example_app_chaining” -- entity does not exis

= ©® 144001 Generated suppressed messages file E:/Altera_Project/Arrial0/Blueprint_LAB/Blueprint/15.1_
oA 21074 Design contains 4 input pin(s) that do not drive logic
> @ 21057 Implemented 14738 device resources after synthesis - the final resource count might be dif
> @ Quartus Prime Analysis & Synthesis was successful. 0 errors, 29 warnings

% < | 1 |

g System Processing (559)

= |Quartus Prime Tcl Console

B |l

@

%

'7' 4

© 2015 Altera Corporation—Confidential AIIIEA .
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BluePrint DEMO

File Edit View Project Assignments Processing | Tools | Window Help .

Or= r ddr3_pcie_2inst_nf Run Simulation Tool N
>raject Navigator 2 Hierarchy 4n Launch Simulation Library Compiler Compilation Report - ddr3_pcie_2inst_nf
Launch DesignSpace e Fiow Hapsod Time |
Entity Instance ‘Q aunch Design Space Explorer [ fe)l Flow Elapsed e
2 Aria 10: 10AX11581F45ISGES © TmeQuestTiming Analyzer | || pocuiciiiame Elapscdiine
I g top B 1 00:02:08
pREET Y oltings  ||2 Total 00:02:08
'@ Chip Planner
¢ Design Partition Planner
= BluePrint Platform Designer
Metlist Viewers 4
=2 SignalTap Il Logic Analyzer
== |n-System Memory Content Editor
-\_ Logic Analyzer Interface Editor
01| In-System Sources and Probes Editor
SignalProbe Pins...
» Programmer
« n
) JTAG Chain Debugger
Tasks [Oumpwlauun » Fault Injection Debugger
Task [ System Debugging Tools 4
4 P Compile Design ‘ IP Catalog
' > B Analysis & Synthesis 0 Nios Il Software Build Tools for Eclipse
[» P Fitter (Place & Route) & Qsys
[» P> Assembler (Generate programming files)
& Tl Scripts__.
[> P TimeQuest Timing Analysis
[> P> EDA Netlist Writer Customize
W Edit Settings Options...
» Program Davice (Open Programmer) License Setup...
O Install Devices -
<« | 1 KR (] ] »
*| Type D Message
B - - = — -
) ' 20013 Ignored 11 assignments for entity "altpcierd_example_app_chaining™ -- entity does not ex
= © 144001 Generated suppressed messages file E:/Altera_Project/Arrial0/Blueprint_LAB/Blueprint/15."
b A 21074 Design contains 4 input pin(s) that do not drive logic
P ] 21057 Implemented 14738 device resources after synthesis - the final resource count might be d
i ) Quartus Prime Analysis & Synthesis was successful. 0 errors, 29 warnings
«
2
8« | 1 I
@
i System | Processing (559) |
x|Quartus Prime Tcl Console
2 |tep
]
?
2l

Opens BluePrint Platform Design Tool

© 2015 Altera Corporation—Confidential
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BluePrint DEMO

FILE HOME | ASSIGNMENTS PLAM REPORTS 2
] Initialize BluePrint .2 Write Plan File I Full Screen
&% Update Plan 2, Reset Plan £ Copy Current View
={ Validate Plan
View
7 Property Value
- .
L Open Project d i Version 15.1.0 Build 185 10/21/2015 SJ Standard Edition
Open the project and revision. (FILE tab) = Project
-~ Project name ddr3_pcie_2inst_nf
- Revision ddr3_pcie_2inst_nf
. i - Current state Nat initialized
Initialize BluePrint - Design Mot yet initialized
Start the BluePrint Platform Designer planning engine. ImPgrts your project assignments.
(HOME tab)
Update Plan
Applies the project assignments to the BluePrint plan. Review froject assignments for errors.
-$ (ASSIGNMENTS tab)
- Plan Design
* Plan your design. Interactively place IP cores and other comporJ ents to achieve a legal
L periphery floorplan. (PLAN tab)
— Validate Plan
= i Validate your floorplan. Validation verifies that unplaced desifin elements can be placed to
achieve a fit given the current placement and assignments fPLAN tab)
‘. Write Plan File
- Save location assignments for your floorplan to a T file to incorporate back into your design.
(HOME tab)
0 - Type B i ege name>" to view a list of Tcl commands -

~@ available for the specified qQuartus Prime Tc1 package.

© - Type "help -tc1" to

get an overview on Quartus Prime Tcl usages.

o Tl dededede ek ek ek de ke ke ke ke ke ke ke ke de R ek k ke k ki
~«> Joad_package periph
w Toad_package blueprint_internal

oy

- project_open -force "E:/Altera_Project/Arrial0/Blueprint_LAB/Blueprint/15.1_std/ddr3_pcie_2inst_nf_Q15.1_1/ddr3_pcie_2inst_

Ly

4
Console

-

Histary
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BluePrint DEMO

FILE HOME = ASSIGNMENT!

[ Full Screen
-@ Copy Current View

PLAN

® ] Initialize BluePrint & Write Plan File
&% Update Plan

=1 Validate Plan

= Reset Plan

Plan View
Property Value
Open Project Quartus Prime Version Version 15.1.0 Build 185 10/21/2015 SJ Standard Edition
QOpen the project and revision. (FILE tab) = Project
Project name ddr3_pcie_2inst_nf
Revision ddr3_pcie_2inst_nf
» i - Current state Project assignments applied
Initialize BluePrint = Design
Start the BluePrint Platform Designer planning engine. Imports your project assignments. = IP blocks 4

(HOME tab)

o Update Plan
= Applies the project assignments to the BluePrint plan. Review project assignments for errors.
(ASSIGNMENTS tab)
Plan Design

Plan your design. Interactively place IP cores and other components to achieve a legal
periphery floorplan. (PLAN tab)

Validate Plan

Validate your floorplan. Validation verifies that unplaced design elements can be placed to
> achieve a fit given the current placement and assignments. (PLAN tab)

s Write Plan File

.

{HOME tab)

Save location assignments for your floorplan te a Tcl file to incorporate back into your design.

Arria 10 Ex__. Interfaces
Arria 10 Ex... Interfaces

synth_0lemif 0_example_design
synth_1lemif 0_example_design

Arria 10 H...Cl Express  g3x6_1ldut
Arria 10 H...Cl Express  g3x8_0|dut
= Total periphery cells 2188
- Placed 17 (0.777%)

Unplaced 2171 (99.2%)

= Total top-level periphery cells 127
Placed 13 (10.2%)
- Unplaced 114 (89.8%)

- @ BluePrint initialized: elapsed time is 00:01:00
« periph::update_plan

- @ Pin ~ALTERA_DATAO~ is reserved at location AU27

- @ Pin ~ALTERA_CLKUSR~ is reserved at location BD32

- @ Plan updated with currently enabled project assignments.
el

4

@ Fitter finished merging On-chip termination (OCT) Togic bTocks
0 34 differential I/0 pins do not have complementary pins. As a result, the Fitter automatically creates the complementary pi

-

- @ Pin ~ALTERA_CLKUSR~ was reserved for calibration. This pin must be assigned a 100-125 MHz clock.

Console History
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BluePrint DEMO

EQuartus Pri B

Platform Design Standart

HOME  ASSIGNMENTS PLAN REPORTS

m ] Initialize BluePrint &
L3 Update Plan =
={ Validate Plan

Plan

Design Element Filter

ition - E;

LAB/Blueprint/15.1_std/ddr3,

Chip Package | i

View  View

) -9

, - . Views
Write Plan File =+ Autoplace All == Validate Plan (b Quartus Prime I Full Screen Q. Zoom Out E E hip Bottom -
Reset Plan [+ Autoplace Fixed & Write Plan File £ Copy Cumrent View +{» Fit in Windo - .

Chip Package
[£% Unplace All €, Zoom In View  View
Interactive Placement Compilation Tools View Views Chip View
%P =10s ¥ Clear T S 5]

Design Element ighligh

= ig top | |
= i g3-.._0 [N
& N g3..._1
= i sy-.._0 [
= g sy-.._1 [N
ALT.UX0
AT wx [
= ALT U2
- amn«y |
- AT uco [N

Placement  Legal Locations =
k= Placed
[ Unplaced
[ Unplaced
[ Unplaced
[ Unplaced
[ Unplaced ~ ~4 Locations *
[ Unplaced ~ ~4 Locations
[J Unplaced ~ ~4 Locations
[J Unplaced ~ ~4 Locations
[J Unplaced ~ ~2 Locations
~2 Locations
>10 Locati . »»
»10 Locati . »>

-

Back Forward

Property

i=- Design Element
id

name

type
description

[+ requirements
instance name
entity name
hierarchy path
- P Info

[+ IP Parameterization
Device Location

Value

2096
ALTERA_RESER. TED PMA_AUX0
HSSI PMA AUX (HSSI_PMA_AUX)
HSSI_PMA_AUX

ALTERA_RESER..TED_PMA_AUX0
ALTERA_RESER..TED_PMA_AUX0
[toplALTERA_R.._RTED_PMA_AUX0

Ly

4

0 Fitter finished merging On-chip termination (OCT) Togic bTocks
0 34 differential I/0 pins do not have complementary pins. As a result, the Fitter automatically creates the complementary pins
~ @ BluePrint initialized: elapsed time is 00:01:00
«» periph: :update_plan
© Pin ~ALTERA DATAD~ is reserved at location AU27
- @ Pin ~ALTERA_CLKUSR~ 1is reserved at Tocation BD32
© Pin ~ALTERA CLKUSR~ was reserved for calibration. This pin must be assigned a 100-125 MHz clock.
- @ Plan updated with currently enabled project assignments.

Console History
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BluePrint DEMO

IQuanus Prime Sg\dard Edition - E;/Alterml' iAnialyﬁﬁeeﬁm_LAB,’BIueerimle.l_std,’ddrS Ecie_zinst_nf_QlS.ledlS_pcie_Zinst_nf - ddr3_pcie_2inst_nf
9

File Edit View Project Assignments Processing Tools Window Help
Of d |+ O 7 | |ddr3_pcie_2inst_nf | S EEL D ES SRLYG
Project Navigator [\ Hierarchy S=me x| @ Compilation Report - ddr3_pcis_2inst_nf
Table of Contents (e[ Flow Elapsed Tim=

Entity-Instance

& Aria 10- 10AX116S1F45HSGES 5 Flow Summary Module Name Average Processors Used  Peak Virtual Memory  Total CPU Time (on all processors)
b & topr E Flow Settings 1 Analysis & Synthesis 00:02:09 17 2027 MB 00:03:48
E= Flow Non-Default Global Settings Fitter 2 12771 MB 001936
FH Flow Elapsed Time 3 \Uotal - 002324
EH Flow OS Summary
[E Flow Log
& I Analysis & Synthesis
b [ Fitter

© Flow Messages
© Flow Suppressed Messages

— g ow Elapsed Time

Bk ooty J=ms - Module Name Elapsed Time
Task (] Time
4 B> Compie Design 1 Analysis & Synthesis 00:02:09

v > B Analysis & Synthesis 00:02:46 - .
v > P> Fitter (Place & Route) 00:09:49 2 Fltter 00'09'3?

> B Assembler (Generate progr. 3 Total 00-11:46

> P TimeQuest Timing Analysis

> P> EDA Metlist Writer

W Edit Settings
» Program Device (Open Progra..

«| T | || a] I | C
* | Type b)) Message
% ' 171167 Found invalid Fitter assignments. See the Ignored Assignments panel in the Fitter Compilation Report for more information.
= © 144001 Generated suppressed messages file E:/Altera_Project/Arrial0/Blueprint_LAB/Blueprint/15.1_std/ddr3_pcie_2inst_nf_Ql5.1st/output_files/ddr3_pc
o 11793 Fitter databases successfully split.
o Quartus Prime Fitter was successful. 0 errors, 292 warnings
© 293000 Quartus Prime Flow was successful. 0 errors, 321 warnings
;7’ < | [l |
é System Processing (803)
x b SO0UPCe /Altera_Project/Arrial0/Blueprint_LAB/Blueprint/15.1_std/ddr3_pcie_2inst_nf_Q15.1st/ddr3_pcie_2inst_nf.pdp_assignments.tcl"
2 |ch
@ el
F

<

T
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