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clk_270m (Magnes)

clk_100m (Magnes)

(IO v CiESE)

(RO D(CHER)

. -
L

reset_n

o rx_cdr_refclk tx_coreclkin |«
tx_clkout
tx_serial_clk .
rx_coreclkin |+
locked
rx_clkout
tx_serial_data
r¥_serial_data|
xcvr native PHY
b
analog_reset
digital_reset
reset controller
xcvr_sample

xcvr_sample_top
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O Quartus® Prime HFYJNJIIY Pro Edition v19.4

o EHFHMTE FECORAFETYNAERLET
O Magnes Board (A DEREATI(L "Magnes” EECiN)
- Macnica Mpression TYERKL TULVB Arria® 10 GX FPGA ZiE& Ui HMiih— R T
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PR sk 0 =

e Platform Designer T F&CIE
O Appendix (NPDME &(d)

2BINCLFT

Transceiver Native PHY Intel Arria 10/Cyclone 10 FPGA IP

altera_xcvr_native_a10

[~ Datapath Options

Transceiver configuration rules:

Basic/Custom (Standard PCS)

|v|

PMA configuration rules: asic =

i

Transceiver mode: THRX Duplex =

Mumber of data channels:

|

[] Enable datapath and interface reconfiguration
Enable simplified data interface

[] Disconnect analog resets

Data rate: 5400 Mbps

|/ TH PMA r R} PMA r Standard PCS |/ Dynamic Reconfiguration r Generation Options

I Enable dynamic reconfiguration I

[] Share reconfiguration interface

l. Enable Mative PHY Debu! IMaster Endloint I

[] Separate reconfig_waitrequest from the status of AVMM arbitration with PreSICE

|" Optional Reconfiguration Logic

Enable capability registers

Setuser-defined IP identifier; W}

Enable control and status registers

. Enable PRBS soft accumulators
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e reconfig_clk & reconfig_reset ZEIDLI(CFE#tL. Generate LET

B £F clk_100m Clock Bridge Intel FPGA IP
[m = in_clk Clock Input
- = out clic Clock Output
G £F reset_n_in Reset Bridge Intel FPGA IP
= clk Clock Input
(=g = in_reset Reset Input
s 8 _Out reset Reset Output
B 1k xcvr_native_a10_0 Transceiver Native PHY Intel Arria 10/Cycl...
»= tx_analogreset Conduit
= ix_digitalreset Conduit
= 1x_analogreset Conduit
= 1x_digitalreset Conduit
= x_cal_busy Conduit
= x_cal_busy Conduit
= ix_serial_clk0 HSSI Serial Clock Input
= rx_cdr_refclk0 Clock Input
<A = ix_serial_data Conduit
< = 1x_serial_data Conduit
feg B= 1x_seriallpbken Conduit
= rx_is_lockedtoref Conduit
= 1x_is_lockedtodata Conduit
= ix_coreclkin Clock Input
»= rx_coreclkin Clock Input
. -a tx_clkout Clock Output
=& rx_clkout Clock Output
< = tx_parallel_data Conduit
<A = ix_datak Conduit
<A = unused_tx_parallel_data Conduit
< ®= 1x_parallel_data Conduit
feg = 1x_datak Conduit
<A = rx_errdetect Conduit
<A = x_disperr Conduit
< B= 1x_runningdisp Conduit
<A = rx_patterndetect Conduit
<A = x_syncstatus Conduit
®= unused_rx_parallel_data Conduit
< = 1x_std_wa_patternalign Conduit
= reconfig_clk Clock Input
®= reconfig_reset Reset Input
= reconfig_avmm Avalon Memory Mapped Slave
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o JOJ3=>7 T4 (sof) ZYERL I BIzoC. I\ 2ETUET
o VNN EEITTBICE. FROPAIE2IIILET

File Edit View Project Assignments Processing Tools Window Help

B0 “hii ODC 20D L OBAGE =
Project Navigator Qrex @ Compilation Dashboard ~ o ==/
Instance Entity Ms needed [=A-B+ 1s used in finz ] /} \’r) Ld)%'f—f
»  Project Overview

2= Arria 10: 10AX090N2F40E25G
b T xcur_sample_top# @ 45885 (63.0)  5566.0 (75.0)

Compilation Flow:
| o% >
| 0% > or
| o% - & @ & oooooo
| 0% P Fitter A4
> A 4
|0% > Pl & O 9 o0oo0000
g ¢ 04
| 0% P Plac 049
[ L | 0% > R ® 04
o Hearchy | B Files W DesignUnits  * IP Components "o - & O € oo
Tasks HE® | 0% | Q imir <
Project 3 > A4
i | 0% | bl L )0:00:00
Project Files
B new. - e
Open...
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TTK DFCE)

o TTK Z{EAHTBICIL sof ZEZTIAOMENHDFET
—hH¥ 100% (Successful) ERNIEEESIAHT T CY

Progress J\

File Edit View Processing Tools Window Help

Search Intel FPGA

©

100% (5 umessl‘l.j

.iHardware Setup... | |UsSB-Blasterll [USB-1] Mode: | JTAG A Progress:
Enable real-time ISP to allow background programming when available
1, File Device Checksum  Usercode  Program/ Verify Blank-
FiStart
Configure Check
i output_filesfxcvr_sample_top.sof 10AX090N2F40 30927BEE 30927BEE v

ﬁAum Detect

" Add File_

iz

]

* Add Device__

T

"

TDI

TDO

10AX090N2F40

r 9
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o TTK ZCEILE T

O Tools = System Console Z%JUw%

i Window Help

~n Generate Simulator Setup Script for IP_..

P E KO ORA QM =

ulf': Launch Simulation Library Compiler

£8 Launch Design Space Explorer Il |i X - Compilation Dashboard X
if ALMs u
© Timing Analyzer | ' Project Overview
Advisors ’,
= foo) Compilation Flow: |
QE* Chip Planner

> Compile Design
Q Design Partition Planner

=/ P P Generation

B ntertace Planner & r P Analysis & Synthesis S a |

Netlist Viewers b Vg [ “E"‘
& signal Tap Logic Apalyzer P Fitter (Implement] <
== In-System Memory Content Editor [ » Plan &0 9
=] *! Early Ploce &0 9
ﬁ In-System Sources and Probes Editor P Flace lEJ o &
4 Programmer P Route & 0 9
&= JTAG Chain Debugger L‘! ' P Fitter [Finalize) o0 a
é’ Fault Injection Debugger . & ' 4 » Timing Analysis [Signoff) '5'

System Debugging Tools Systemn Console
+— System Debugging Toolkits
ol P Catalog . 4L External Memory Interface Toolkit (Stratix 10, Arria 10, Cyclone 10}
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TTK DFCE)

e Legacy Mode* ((GEXTELET
o Tools = Legacy Toolkits = Transceiver Toolkit Z%JUw%

B System Console
File Tools View Help

Autosweep
Dashboard
Eye Viewer

Legacy Toolkits

Ihstances

Q xcvr_sample_top zof

em Explorer %

= [=f [=]

5 W | |

2 ADC Toolkit (Beta)

B s e T

Ethernet Link Inspector - Link Analysis

Ethernet Link Inspector - Link Monitor
Stratix 10 SDM Debug Toolkit

—- &2, USB-BlastetI on Transceiver Toolkit
=t l 10AX030MN2F4TEZoa
oIk |xcvr_sample_instlcvr native a10.0 210 tookit_1.0

*v19.4 Pro Edition '35 TTK DERRNE TN TLET
BED)I - 3> EERRD GUI 23RN T DITHIC(E. Legacy Mode (CEETEL TLIZEL)
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® Transceiver Toolkit = Transceiver Links = Control Transceiver Link

2 )W ILET

_ Tranzsceiver Toolkit &3

Welcome to System Console

Wieloome

&3 I Tranzceiver Toolkit

%

design to view av

Transmitter Channels  Receiver Channels

o

> | Tranzmitter Alias

Nxevr_sample_inst|xo

Status
we_a 10_0]0 |Stu:||:||:-ed

* Link Eye Viewer, Link Auto Sweep & Eye Viewer #£8E(Z Arria® 10 7/\A AT(EHR—KFLTVEEA

Transceiver Links

Welcome ¢5 | Tranzceiver Toolkit &2 l
Tranzmitter Channels  Feceiver Channels I Transceiver Links I

fir. Max

Show in table: Best

Pre—emphas

Link. gfias Statuz Bits tested BER. Test pattern  Loophack m.. UDD

|..ative_a10_0]0 Stopped

I Ciontrol Transceiver Link I Link futo Smeep Link Ewe “iewer Link futo Sweep & Eve Wiewer
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BER (Bit Error Rate) DHEER

® Control Transceiver Link GUI
o O~G DIEBICDVWTRDATA RMSHBITULET

Toolkits &2 | Transceiver Tookit &3 [ Transceiver Link: LINK|1]slave_2000)xcvr_sample_instlxcyr native_aln 0o 22 l
Basic  Advanced
Test pattern: PRES? ~
— O ~N
Generator/checker mode: | Hard PRES e @ J ;( |\} \9 / S EE =}J
=y
Loophack mode: Off ~ Refresh @ B E R 0) ALy
™ Transmitter ct I T}{|1|phy_200U|xc:vr_samp|e_inst|xc:\.-'r_native_a1U_D|DI Receiver channel: | R b 2000 e _sample_inst|xovr native_all_0]0
Tranzceiver Tranzceiver
Channel address: 0 Charnel address: 1]
Data rate: 5400.00 Mbps Diata rate: 5400.00 Mbps
Reconfiguration R GDR. locked to ref clock: M/8
Channel address: 0 R CDR locked to data: Locked
Vg cantrak: B ~ Checker
. Mumber of bits tested: 1]
Pre—emphazis 1=t post-tap: |0 ~ .
MNumber of errar bits: i
Pre—emphazis 1st pre-tap: |0 ~ Bit errar rate (BER): i
Pre—emphasis 2nd post-tap: |0 v [ ] Reset ever 1 Secong(s)_
Pre—emphazis 2nd pre—tap: |0 w Reconfiguration
CGieneratar Chanrel address: n
Hl “w O — WGA DG Gain 2 v
@ TX 'f,\JO)) j Dg '}\7>(_9_ CTLE DG Gain:
Equaliz ation mode: Manual ~
Equalizer engine: High Data Rate Mo.. <
GTLE AC Gain: 3 w
DFE mode: Off - Start Adaptation
DFE 1zt post-tap: ]
:ﬁ':l : DFE 2nd post-tap: 0
@ }x{lﬁ ; i /. i § DFE 3rd post-tap: 1]
N O —
Start Stop Inject Error Rezet Checker @ RX 1EIJO) )7 j_ D 0 ° } \ 7X — 9 J—
VA
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BER DA&E:R

PY @ 7__Z |\} \09_ \/% Bazic  Advanced

Test pattern: FRBEST e
Generator/checker mode:  Hard PRES >

O Test Pattern Loopback mode: Off v Refresh

- FEREDTAMNA—22ERUE T, Appendix (25 PRBS DiEL))
« S[Ol(f PRBS 7 3% ELFT
O Generator / Checker mode

- Hard PRBS Z2IRUFE T, Appendix (Soft PRBS Z{EHT 5753%)

O Loopback mode
- Off Z&EIRLE T . BFE—ROFFMIETFEC User Guide ZZBRL TIZEW

» Metallic = Reverse serial loopback (Pre CDR)
* Reverse Serial = Reverse serial loopback (Post CDR)

» Serial loopback = Serial loopback
= https://www.intel.com/content/dam/www/programmable/us/en/pdfs/literature/hb/arria-10/ug arrial0 xcvr phy.pdf#page=468
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BER DR

o @ TXlD7F0OY - I\FX—4—

™ Transmitter channel:] T:|1|phy 2000)zcvr zample_instlxcwr native a10_0]0

Transceiver

Chanhe! addrezs: 0

Data rate: g400.00 Mbps
RFeconfiguration

Channel address: 0

Ul:lD contral: a1 o

Pre—emphaziz 1=t pozt-tap: |0 o

Pre—emphaziz 1st pre—tap: |0 e

Pre—emphaziz 2nd pozt-tap: |0 o

Pre-—emphaziz 2nd pre—tap: |0 e
Generator

Default 3%7E

* BRIE CESRVWERERF TRRSNFTT

(L>I7>A)

e VOD
o XEMIDESEBEZIBERIER/INSA-4—
VCCT DEICX LT VOD DIEZ —EDLEZXRTH OUET

- https://www.intel.com/content/dam/www/programmable/us/e
n/pdfs/literature/hb/arria-10/a10 datasheet.pdf#page=34

® Pre-Emphasis
O (GXETZZRIVIDREBICHRI D/ TA—H—

o 730V -NIA-H-DESKEOZEILETILZSIR

O https://www.intel.com/content/www/us/en/programmable/literature
/hb/arria-10/arria 10 pre emphasis and output swing settings.xlsx
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BER DR

e O RX DY

|Receiver channel:

| F]1|phy 2000fcyvr_sample_instloyr native a0 0[0

Tranzceiver
Channel addreszs:

Data rater

R GDR locked to ref clock:

R CDR locked to data:

Checker
MHumber of bits tested:
Mumber of error bits:
Bit error rate (BER):

[] Reset every

Reconfiguration

Channel address:

WGEA DG Gaire
CTLE DS Gair
Equalization mode:
Equalizer engine:
CTLE AC Gair:
DFE mode:

DFE 1zt post-tap:
DFE 2nd post-tap:

DFE 3rd post-tap:

]
5400.00 Mbps

PR

Locked

24541E9

0

]
1 secondis).

]

2 o
Manual w

High Data Rate Mo,
3 w

Off w Start Adaptation

* Equalization engine : 7J#JL Mg High Data Rate Mode TY
RIE CERVEBRRF TRRINET

05 - J\SA—4—

Ad71(5-)

VGA DC Gain
o ANESOEHETZEHRI D/ TA-F—
-0~ 4 DIEREATRENHEEINTVET

https://www.intel.com/content/dam/www/programmable/us/en/pdfs/literature/es/es-1057.pdf#page=4

CTLE DC Gain
o IEREEREREKRDZIER T /I X—4— (High Gain Mode DH&EIRTE])

Equalization mode
o Manual EE
Equalization engine *
O  High Data Rate Mode : &K 25.8 Gbps ZH7R— b, High Gain Mode (CLERTIEHEE 1
O  High Gain Mode : &K 17.4 Gbps ZYR—bk. EF1>E—R
CTLE AC Gain
o EREBICEREKRKRDZIBIRT D/ (IA—5—
- High Data Rate Mode &R (&) DC Gain N'BE TRIRENFT

DFE mode
o) ON or OFF

DFE 1st post-tap
O JMAMSEIBIRIZEH, EEOBEIKMOEIBIELES

N ALTIMA 19
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BER DR

o @ BIFAE

I
atart atop Inject Error Fezet Checker

o Start : AIEZRHIBLET

o Stop : AIEZZIELFT

O Inject Error : Error bit ZF4ESE . BER ZHEEULET
- Arria® 10 7/\ X TIEFABEREZ B N— MU TOLEEA

O Reset Checker : HIEFERZUYNLET

Confidential
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BER DA&E:R

e (5 BER DHESR

O BER : EmiXT—ADIT—FHEXRZRUET
- BER OFFAME(FZTONIIOIRIEEZMERL TS

Receiver channel: - Q) Rl1lphy_2000fxcvr_sample_instlxcvr native a10_0/0
Transceiver
Channel address: 1
Data rate: 5400.00 Mbpz

Fx CDR locked to ref clock: M4
R CDR locked to data: Locked

Checker
Mumber of bits tested: 18487E10
Mumber of error bits: n
Bit error rate (BERX 0
Reszet every 1 second(s).

Confidential A & IA'MIC..,IDMA 21



Auto Sweep DEAT

e Auto Sweep
O EIRUIIINTA—H—-DEE

H

PN SEREIER RS TN CEHEE TS

O Transceiver Links = Link Auto Sweep Z2JJv’)

Welcome &% | Transceiver Toolkit &2

Transmitter Channels  Receiver Channels

Show in table: | i ax

Transcemwer Links

Best

Lirk, ﬂias Status Bitz tested

Lative_al0 0|0 Stopped

BER

Pre—emphas
040501

Test pattern Loopback m.. Yoo

Cantral Tranzsceiver Link

Link, Auto Sweep

Link Ewe Viewer Link, futo Sweep & Eve Viewer

* Link Eye Viewer, Link Auto Sweep & Eye Viewer ¥£8E(Z Arria® 10 THR— MU TOWEEA

Confidential
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Auto Sweep DEAT

e Auto Sweep GUI
o O~Q DIA

Bazic Advanced

Test mode: Auto sween v
Test pattern: PRBESY w
Generator./checker mode: |Hard PRES w
Loopback mode: Off w

(CDWVWTIRDASA RSB

rLE9

¥ Bun leneth per iteration

Don't run longer thar: 1]

*FAMNA=(F AS5AR17 %

ZECOM..
[ Test at most: 10 = 1E |4 bitz
—=/— =
[] Test at lsast: 10« 1E |8 | bits @ %1T Fﬂﬁ BI’-B
Stop if BER below: |10 =« 1E |-12
Stop if BER shove: [10]  1F [-3
Mtter settings

Minimuim Mazirmum Interal Current Bezt
W cantrol: ] i v N M M
Pre—emphaziz 1=t post-tap: 0 0 v M4 MAE NS
Pre—emphasis 1st pre—tap: 0 1 w M4 e M NS
Pre-emphaziz 2nd post-tap: 0 0 v M4 MAE NS
Pre—emphasiz 2nd pre—tap: 0 1 w M4 e M NS

" Receiver settings

Minimum Maimum Interval Current Best @ } \U X — 9 — 0)
WGA DG Gaire 0 i w NAR M M
CTLE DG Gair: N/# H/ 8 H 8 MR M A
CTLE AC Gair: 0 i - NAH M M
DFE 1t post-tap: Off Qff “ M4 HAA NS A
CFE 2nd post-tap: 0 0 HA G HAE NS

Start Stop Reset Checker @ A S %:t %EE
Confidential uto Weep Arcy
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Auto Sweep DEAT

o O Ei7iEIMR

™ Run leneth per iteration

Don't run longer than: ] EECON.. w

[ ] Test at most: 10| = 1E |9 bitz

[[] Test at leact: 1.0 = 1E |8 bits
Stop if BER belowe: (10| = 1E |-12

Stop if BER abowe: |10 = 1E |-3

o Don't run longer than : £4THEIMRZRELET
O Test at most / least : ZITEY N RELET
- ENKREIINIL. LDIEMER: BER DAITEHNBJEETT
o Stop if BER below : BER N TEMELDHIRLFEI(CH

HRTLE S

O Stop if BER above : BER W EIELNDEF G EI(CE

Confidential
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Auto Sweep DEAT

o @ /\SA-A—-DEFEHIETE
o EFRODEE

H

TaXEUL. Start Z97Uw/JUT Auto Sweep ZE1TLET

™ Transmitter settings

Mirimum Mazimum Interval Current Bezt
Wop controk 2 e 3 M M8 3
Pre—emphaziz 1=t post-tap: -12 e 12 1 v NA A -12
Fre-emphaziz 1st pre—tap: -12 e 12 1 e M B -12
Pre-emphasiz ?nd post-tap: ] v ] M N 1]
Pre—emphasiz 2nd pre—tap: ] “ ] NS NS 1]

™ Receiver settings

Mirimum Maimum Interval Current Best
WEA DO Gair: ] w n M ) ]
CTLE DG Gair: AR M M NS M
CTLE AC Gain: ] - n MG NS ]
DFE 1zt post—tap: Off w Off M A NA A o ff
DFE 2nd post-tap: 1] 1 M A M B [
DFE 3rd post-tap: 1] 1 M N NS

Start I Stop Feset Checker [ Create Report |
Confidential

7@0) 7/5I:I\

VOD: 118D

Pre-emphasis 1st post-tap : 25 &9
Pre-emphasis 1st pre-tap : 25 1HD DIzsd
1x 25 x 25 = 625 @DZMHEZRLTVET

* SGTE CERVERIIFRFTERARINTET
[ ALTIMA
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Auto Sweep DEAT

e @ Auto Sweep FEHRIER
O Auto Sweep E4T#& Create Report M'of&RZMERLET

. \ O — S — ~
O Appendix (FiER/ T A= —DIRTETTE) :
Timeztamp  Data Pattern EER WOD Contr..  Pre—emphagzie 1zt Pogt-Tap  Pre—emphasziz Pre-Tap
1 |2019-12-11 ..|PREST 00155 31 12 7
¥ futo sweep status 2 |2018-12-11 ..|FRBST 00155 31 12 8
Current Best 3 |2018-12-11 . |FREST 00155 31 12 g
Bt i s : 4 |2019-12-11 ..|FREST 00155 31 12 n
rocted bite Wih - § |2019-12-11 .. |PREST 00155 31 12 1
:  |2019-12-11 .. |FREST 00155 31 12 12
Errors: N/ 0 7 |2019-12-11 . |FREST 001121 31 12 f
Bit error rate (BER): NAR i 4 |a019-12-11 _|PRBS? 10020736 R 12 b
9 |2019-12-11 ..|FREST DO0TET4E |31 12 -12
Start Stop Reset Chacker 10 [2018-12-11 .. |PRES? 237M4E-B |31 12 11
11 [2019-12-11 ..|PREST TA0GIE-T |31 12 4
12 [2019-12-11 ..|PREST 00 31 12 -10
13 [2019-12-11 ..|PREST 0 31 12 g
14 [2019-12-11 ..|PREST 00 31 12 -3
15 [2019-12-11 ..|PREST 00 31 12 -7
16 [2019-12-11 ..|PREST 00 31 12 ki
17 [2019-12-11 ..|PREST 0 31 12 -5
18 [2019-12-11 ..|PREST 00 31 12 -4
19 [2019-12-11 ..|PREST 00 31 12 -3
20 [2019-12-11 .. |FREST ¥ 31 12 -2
21 [2078-12-11 . |PREST 0 31 12 -1
22 [2078-12-11 .. |FREST 00 31 12 0
28 [2019-12-11 ..|FREST 00 31 12 1
24 [2078-12-11 .. |PREST 00 31 12 2
25 [2019-12-11 ..|FREST 0 31 12 3
26 [2013-12-11 ..|PRBST 0015501 31 1 9
27 [2078-12-11 . |PREST 001550 31 1 0
28 [2019-12-11 ..|FREST 00155 31 1 12
£

* BRETERVEBELAR- MSEINET f&R% CSV THERKAIAE
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Assignment Editor Ta%1E

o TTK THEERUTLERBER/\TX—F—TEMF TS HLICHITN S AFT
O Assignments 47 = Assignment Editor
o I\ 151 FENZEFRTINSA=A—=(CHIGUTE Assignment Name ZiE3R
BARR Assignment Name (RR—TZ2SBRL TZEL)

# Compilation Dashboard X | € Assignment Editor * X

Processing Tools Window Help <<new>> ~ V| Filter on node names: |* Setup and Hold Time Violation Detection
* ) | = From To Shift Register Replacement - Allow Asynchronous Clear Signal (Accepts wildcards)
=~ Device... 154 _ 2 DDR4_MEM1_A[10] Show "X' on timing violation (Accepts wildcards)
Slew Rate (Accepts wildcards)
re Settings... Ctrl+Shift+E 155 _ = DDR4_MEM1_A[S] State Machine Pi:ocessing (Accepts wildcards)
156 - [N °=' DOR4_MEM1_AS] Strict RAM Replacement (Accepts wildcards)
Assignment Editor Ctrl+Shift+A 157 _ DDR4_MEM1_A[7] Synchronization Register Chain Length (Accepts wildcards)
, 158 _ = DDR4_MEM1_A[6] Synchronizer Identification (Accepts wildcards)
Ii’ Pin Planner Ctri+Shift+N ‘ E _ DDR4_MEM1_A[5] Synchronizer Toggle Rate (Accepts wildcards)
) DDRA_MEM1_A4] Termination Control Block (Accepts wildcards)
Remove Assignments... i - = = Timing-Driven Synthesis (Accepts wildcards)
o 161 DDR4_MEM1_A[3] Transceiver Avalon Memory-Mapped Interface Group (Accepts wildcards)
=» Back-Annotate Assignments... 162 _ DDR4_MEM1_A[2] Transmitter Analog Preset
163 DDR4_MEM1_A[1] Transmitter High-Speed Compensation
Import Assignments... 164 - DDR4_MEM1_A[0] Transmitter Link Type
Transmitter Output Swing Level
Export Assignments... 165 _ = DDR4_MEM1_PAR Transmitter Pre-Emphasis First Post-Tap Magnitude
166 _ = DDR4_MEMI_CK N Transmitter Pre-Emphasis First Post-Tap Polarity
) Logic Lock Regions Window Alt+L 167 _ = DDR4_MEM1_CK Transmitter Pre-Emphasis First Pre-Tap Magnitude
168 _ DDR4_MEM1_CKE Transmitter Pre-Emphasis First Pre-Tap Polarity
i’} Design Partitions Window Alt+D 169 _ "' DDR4_MEM1_ODT Transmitter Pre-Emphasis Second Post-Tap Magnitude
170 - DDR4_MEM1_ACT N Transm!tter Pr&Emphasrs Second Post-Tap Pola.my
Transmitter Pre-Emphasis Second Pre-Tap Magnitude
Tt DOR4_MEM1_CSN Transmitter Pre-Emphasis Second Pre-Tap Polarity
172_ _ DDR4_MEM1_RESET_N Transmitter Slew Rate
173 ! °a xcvr_tx_serial_data — %9“7‘) [/g IJ“ 0
174 | " xcvr_rx_serial_data : _C J
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Assignment Editor CaxiE

e Assignment Name (TX)

TTK @EQI”EIEE Assignment Editor D4&FR

Transmitter Output Swing Level 0~31

Pre-Emphasis 1st post-tap ~ Transmitter Pre-Emphasis First Post-Tap Magnitude 0~25
Pre-Emphasis 1st post-tap ~ Transmitter Pre-Emphasis First Post-Tap Polarity Negative or Positive
Pre-Emphasis 1st pre-tap Transmitter Pre-Emphasis First Pre-Tap Magnitude  0~16
Pre-Emphasis 1st pre-tap Transmitter Pre-Emphasis First Pre-Tap Polarity Negative or Positive
Pre-Emphasis 2nd post-tap Transmitter Pre-Emphasis 2nd Post-Tap Magnitude  0~12
Pre-Emphasis 2nd post-tap  Transmitter Pre-Emphasis 2nd Post-Tap Polarity Negative or Positive
Pre-Emphasis 2nd pre-tap  Transmitter Pre-Emphasis 2nd Pre-Tap Magnitude  0~7
Pre-Emphasis 2nd pre-tap  Transmitter Pre-Emphasis 2nd Pre-Tap Polarity Negative or Positive
* RERCEEERTRERME(T.

VOD : 12~31

Pre-Emphasis 1st post-tap : -25 ~ 25

Pre-Emphasis 1st pre-tap : -16 ~16 EHIERD®HDET
Confidential I‘\ AIA'MTJDN!& 29
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Assignment Editor CaxiE

e Assignment Name (RX)

TTK OSEIRE Assignment Editor D£HR

Equalizer Engine Receiver High Data Rate Mode Equalizer ON or OFF

CTLE DC Gain (High Gain Mode) Receiver High Gain Mode Equalizer DC Gain Control Oor7or14or21or28
CTLE AC Gain (High Gain Mode) Receiver High Gain Mode Equalizer AC Gain Control 0~28

CTLE AC Gain (High Data rate Mode)  Receiver High Data Rate Mode Equalizer AC Gain Control 0~15

VGA DC Gain Receiver Variable Gain Amplifier Voltage Swing Select 0~7*

DFE 1st Post-tap Receiver Decision Feedback Equalizer FIX Tap One Coefficient 0~127

DFE 2nd Post-tap Receiver Decision Feedback Equalizer FIX Tap Two Coefficient  0~127

DFE 2nd Post-tap Receiver Decision Feedback Equalizer FIX Tap Two Sign SGN_0 or SGN_T

* High Gain Mode : Receiver High Data Rate Mode Equalizer = OFF ((E%EI D
High Data Rate Mode : 7 JA)L NCERESNTVET
VGA DC Gain (& 0 ~ 4 DIETERAIAIEMERENTVE T, FHll[E e >0 SERTZE

https://www.intel.com/content/dam/www/programmable/us/en/pdfs/literature/es/es-1057.pdf#page=4
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Assignment Editor Ta%1E

o TTK CTHEERUE R

Hil= Edit View Projeat Assgnments Processing Tools Window

EBgE| &Kk OC

W7 F0Y - NTRA=H—LEIROFHIFIZ 5 TE LIS,
REVCBEIY) (I ZEITUET

Help

.

\J

ORZoe4a @

%
Fem= 0y )X ILOEST

g Qra= bor= X
' ﬁﬁ ey IP Comp U v  Category- All -
¥OuT_sample_dock_in <Platform Designer>
xour_sample_reset_in <Platform Designer> tatu  From To Assignment Name value Enablec
XOvT_sampile <Platform Designer> 169 _ '.= DDR4_MBEM1_0DT Locauon PiN_ART Yes
xowr_sample_clock_bridge 0 <Platform Designer> 170 _ 'S DDR4 MEM1_ACT N Location PIN_AL2 Yes
xour_sample_clock_bridge_1 <Platform Designer> 171 - | = DDR4_MBM1_CS N Location PIN_AM2 ves
: e Sample dodk hridge 2 <Platform Designer> S 172 _ 'S DDR4_MEM1_RESET N Location PIN_AN2 Yes
M — E fles &PDesgnUnts  # 1pComponemts 173 _ 'S xovr_tx_serial_gdata Transmitter Output Swing Level 30 Yes
174 _ "= XOUT_tX_serial_data Transmitter Pre-Emphasis Second Pre-Tap Magnitude 2 Yes
Tasks 2E® 475 _ s xovr_tx_serial_data Transmitter Pre-Emphasis First Post-Tap Polariy Negztive Yes
roject ~ 176 _ = xOour_rx_serial_data Raceiver High Gain Mode Egualizer DC Gain Control 7 Yes
il".l 177 <<new>> <<new>> <<new>> =
>roject Files r >
|
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Table of Contents

-

Fitter

B summary

Settings

Parallel Compilation

Partition Summary

Metlist Optimizations

~ Plan Stage
Device Options
= Operating Settings and Conditions
'". Pin-Out File

& Input Pins

Output Pins

Bidir Pins

1/O Bank Usage

All Package Pins

PLL Usage Summary

1/O Assignment Warnings

HSSI Receiver Channel

EE HS5SI Transmitter Channel
HSSI Transmitter PLL

Control Signals

Global & Other Fast Signals Summary
Global & Other Fast Signals Details
0 Plan Messages

Place Stage

Route Stage

NOLEEA

e TX:Compilation Report = Fitter = Plan Stage = HSSI Transmitter Channel

& Compilation Report - xevr_sample_top X

Lal= 1l HS551 Transmitter Channel

- Q-

@~ ;W NS 2 N2 2

RN =22 a2 ]aa a2 (e
WM = 8 . m - s WN SO

Filters=

Block Name
XCvr_tx_serial_data~output
-- Channel Location
* - HSSI PMATXBUF
~* -- Basic Parameters
-- Name
-- Location
-- datarate

Xthts Assignment Name

-- pre_emp_sign_1st_post_tap

-- pre_emp_sign_2nd_post_tap

--pre_emp_sign_pre_tap_1t

-- pre_emp_sign_pre_tap_2t
-- pre_emp_switching_ctrl_1st_post_tap
-- pre_emp_switching_ctrl_2nd_post_tap

-- pre_emp_switching_ctrl_pre_tap_1t

-- pre_emp_switching_ctrl_pre_tap_2t ~e

—rx_det
--rx_det_output_sel
--rx_det_pdb
--slew_rate_ctrl
--term_code
—term_sel

-- user_fir_coeff_ctrl_sel

--vod_output_swing_ctrl
— swing_level
--res_cal_local

-- low_power_en

-- compensation_en

Confidential

Transmitter Pre-Emphasis First Post-Tap Polarity
Transmitter Pre-Emphasis Second Post-Tap Polarity
Transmitter Pre-Emphasis First Pre-Tap Polarity
Transmitter Pre-Emphasis Second Pre-Tap Polarity
Transmitter Pre-Emphasis First Post-Tap Magnitude
Transmitter Pre-Emphasis Second Pre-Tap Magnitude
Transmitter Pre-Emphasis Second Post-Tap Magnitude
Transmitter Pre-Emphasis First Pre-Tap Magnitude

Transmitter Output Swing Level
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e RX:Compilation Report = Fitter = Plan Stage = HSSI Receiver Channel

Table of Contents
Parallel Compilation
H Flow Summary
Flow Settings
Flow Mon-Default Global Settings
Flow Elapsed Time
Flow OS Summary
B FlowLog

» I8 synthesis

-—

~ ¥ Fitter

B summary

Settings

Parallel Compilation

Partition Summary

Netlist Optimizations

* 1 Plan Stage

Device Options
Operating Settings and Conditic
‘% Pin-Out File
Input Pins
Output Pins
1/O Bank Usage
All Package Pins
PLL Usage Summary
1/O Assignment Warnings
HSSI Transmitter Channel
HSSI Transmitter PLL

1 HSSI Receiver Channel

= Q <<Filters>

0 = D U b W R o= = W R e el

1
12
13
14
15
16
17
18
19
20
21
22

Block Mame

~ rx_serial_data~input

L]

-

-- Channel Location
-- CMU/CDR PLL
-- H551 PMA RX BUF
¥ - Basic Parameters
-- Name
-- Location
-- bypass_eqz_stages_234
-- datarate
—eq_bw_sel
-- input_vcm_sel
-- offset_cancellation_ctrl
-- power_mode_rx
-- prot_mode
-- gpi_enable
-- rx_refclk_divider
-- rx_sel_bias_source
--term_sel
--wom_current_add

--wem_sel

XFhts Assignment Name

-~ 2q_dc_gain_trim

--one_stage_enable
--term_tri_enable
--vga_bandwidth_select
-- ¥r¥_path_analog_mode
-- power_mode

— link

Confidential

Receiver High Data Rate Mode Equalizer *

* Receiver High Data Rate Mode Equalizer

=> s1_mode : High Data Rate Mode / non_s1_mode : High Gain Mode
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e RX:Compilation Report = Fitter = Plan Stage = HSSI Receiver Channel

Table of Contents b HSSI Receiver Channel
Parallel Compilation = |Q|“: Iters:
B Flow Summary Block Name
Flow Settings 1 * --Basic Parameters .
N
Flow Mon-Default Global Settings 2 T --Advanced Parameters j\j}l L;\ ASS I g n m e nt N a m e
Flow Elapsed Time 1 —adp_1s_ctle_bypass
Flow 05 Summary 2 - adp_ds_ctle_bypass . . . . .
B FlowLog 3 -- adp_ctle_acgain_4s Receiver High Gain Mode Equalizer AC Gain Control
4 —adp_ctle_en
v 0 synthesis Pcre.

- B -- adp_dfe_fltap_bypass
&y Fitter 6 --adp_dfe_fltap_en

B summary 7 - adp_dfe_fxtap8

Settings 8 —adp_dfe_ftapg

Parallel Compilation g -- adp_dfe_fxtap10

Partition Summary 10 -- adp_dfe_fxtap11
Metlist Optimizations 1 --adp_dfe_fxtap_bypass
~ [ Plan Stage 12 --adp_dfe_fxtap_en
Device Options 13 --adp_dfe_fxtap_hold_en
Operating Settings and Conaiti{ | |12 - adp_dfe_fxtap? Receiver Decision Feedback Equalizer Fix Tap One Coefficient
" bin-Out File 15 -- adp_dfe_fxiap2 Receiver Decision Feedback Equalizer Fix Tap Two Coefficient
, 16 - adp_dfe_fxtap3 Receiver Decision Feedback Equalizer Fix Tap Three Coefficient
Input Pins 17 — adp_dfe_faapd Receiver Decision Feedback Equalizer Fix Tap Four Coefficient
OutputPins 18 — adp_dfe_fxtap5 Receiver Decision Feedback Equalizer Fix Tap Five Coefficient
170 Bank Usage 19 --adp_dfe_ftap6 Receiver Decision Feedback Equalizer Fix Tap six Coefficient
All Package Pins 20 -- adp_dfe_fxtap? Receiver Decision Feedback Equalizer Fix Tap seven Coefficient
PLL Usage Summary 21 --adp_vga_bypass
110 Assignment Warnings 22 --adp_vga_en
23 — adp_vga_sel Receiver Variable Gain Amplifier Voltage Swing Select
HSSI Transmitter Channel 24 --adp_vref_bypass
HSSI Transmitter PLL 25 —-adp_vref_en
Control Signals 26 —datarate
Global & Other Fast Signals Sur | =2 - prot_mode
— 28 --adp_ctle_adapt_cycle_window
Global & Other Fast Signals Det i
29 --odi_dfe_spec_en
19 anMessages 30 - adp_ctle_eqz_1s_sel Receiver High Data Rate Mode Equalizer AC Gain Control
¢ B Place Stage 31 - adp_mode
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o TTK (FRS>S—N—DITFI - A>FIUF4— BT INIA ANAREEL.
R~ RSehi & CORRIZIEIRS 3TN TIAERY —)LTT

O EITHAMIFR(CAHETY
- GUI T NPDME ZBRNCIDIET TTK MEABIRECIRDF T
- TTK OfE# (& System Console NMBITVET
- TTK Z{ERIIDIET, BER OFEERN TEXT
- Auto Sweep HREZFIVAZET., BERY 07 - NSA-F—%FHEICEDIIBNET
- 73047 )\5A=45—(Z Assignment Editor TRIRUFET
- WAV 2ERU T, BlCRERBFZI DT> I7 IV EERRLET

O TTIK ZFRAUT, @R ;S — )= 54 J0Z2HERBUAH<TTEL) |

QlLl
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NPDME (IH ADME) &(&

e NPDME : Native PHY Debug Master Endpoint
o 22 —N=-0OF7)\WIRDA>5—-T114 X

FT=HINI—=FLLTF D 458
« PRBS 7, PRBS 15, PRBS 23, PRBS 31

28nm (V-series) ARIDT)\A A (FFEHR—
- Soft PRBS (3{EFB]8E
JTAG #ZHTEEL ZAF—-KU, PLL (CP7ITEX

O NPDME Z{ERI B IP DFTEDH
- User fAITR— Me3ZHE T BIREDNAINA R IAE

Transceiver Native PHY IP REBIC Hard PRBS Generator / Checker h /&L

FPGA

Transceiver Native PHY IP

Transceiver Registers

Hard PRBS Generator

Hard PRBS Checker

S | TX_serial data >
Deseria lizer RX_serial_data

ITAG
Port

NPDME
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£ PRBS D& U

e PRBS : #UT> A LINFT—>
O PRBS N ¢£UT N THEEINREYMNROI\I->725 . EYMERIMRWVEE.
SwA—-MMENNT 3 (BER NMFEAELT ) EEINGDS
o0 T—AL—MIA-FT42TDOBEEICLD, EHR PRBS NI—%ZRTET S
o LIF=ZE>Y

- https://www.intel.com/content/dam/www/programmable/us/en/pdfs/literature/an/an871.pdf#page=5

I>-71>2JKER PRBS7 PRBS15 PRBS31
8b/10b PRBS15 PRBS23 -
64b/66b PRBS23 PRBS?23 PRBS31
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@R 707  INGA=F—DREFFE U

o &
1. FEEDIERICHEL, NSA—HF—&1EIR
2. BIRUII\GA—H—-DHEFEIZELTE L. BER DHIREEFHIZHEDR
3. BER BMHEIRUBVEERIDFIUEZHEERL. IN\IAXA—-F—DEIEIEE TS

4. 1~3 % & nEODJ”E(c_ﬂECD} \7>( 9 _CEEDIL.\ ;-;ZT,?i'g'%é}'Eau Mmﬁfn{mqa Peval  Curent  Best
o /\SX-A—Di1EIRIEF ';:m e e I
O TX O RX Pre-emphasis dnd pro-tap: 0 = 0 = WA HAA N/A

1. Pre-emphasis Post-Tap 1 1. CTLE AC Gain

2. VOD 2. VGA

3. Pre-emphasis Post-Tap 2 3. CTLE DC Gain
4. Pre-emphasis Pre-Tap 1

5. Pre-emphasis Pre-Tap 2
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ChREE

1.0 20205F4H HIhRAERk

W KDERE AFINEBERICHBNMNEL L, FiedFERA LOEEZ—FUVeEWe ETTERZE,
RERHIIEFERTY ., SF A <KERTE I BENEMIER T B L HZEUFT,
. KERIFEEEIBZENHNET,
. REROERICIAEEELTOE TN, B—CARBBREPEED, LSRN AERT IZT0RIHOELRES, B FEFTT—IRUVERIINEENTT,
. ARERTEORSTVWBEIEE. 4. TOJ3ACEALGERUHEROSZECDOVTIE. EEZ2BVHRETDOTHSNUSHT T HEIZE,
. RERIREEF BRI IEOMBNAER T, RRaERCRPI5E1F. BEROBREHHE TTHREE,

oA W/
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