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Design Flow

EARVERRIDHESS

J |

g ERVERREFORERD

-

T 2 PR R YR — NLTOBT )\ ZFESR
T
GR Design MR | FREOHBAR T GR Design Z4ERK CEBNHER
e
Fitter OISR o EVEREAIAEN. 12/ ILIS— IR\ EZHER
Iy
A= A&REE D L% ERLTWATEZHESR
Iz
OIS o> Handbook ([CEHLL ZAEESZEURI TEALIIERE
O
L1777 NOWEER 5 PCI-SIG (CHEMLUTE%ET2 9D
O
R—RIZ1L-33> |D (EEREBEERTS
I

N—RT YA > THREE

5 GR Design Z{EV\ PO TER L HTRR

j ERERSAROHER

Public

M ALTIMA



Jhnl

=B R

PCl Express THA V845HCBII3T7—ARMATYIELT
HEZTHARERA B

PCl Express 7H1>H4 R
o [EhEHR]
- https://service.macnica.co.jp/library/118473
o [N\=RJ17#R]
- https://service.macnica.co.jp/article files/119865/ELS1362 S000 30 1.pdf
- https://service.macnica.co.jp/article files/119865/ELS1362 _c5gt gen2x4 mSGMDA 2.zip
o [YINITTHR]
- https://service.macnica.co.jp/article files/119865/ELS1387 S000 10 1.pdf

7 )\ ADER
o FREDENMEREIKREZYR—ML TS FPGA ZIERLTLSH
- =228 (x1, x2, x4, x8)
- L=FE (ExpHEEEELTudh)
- Endpoint or Root Port
X PCl Express Root Complex, Switch E— Rz ZHRETDIHZE (ERIIEHEFAIZE0

B B
O  PCI-SIG Specifications
- http://pcisig.com/specifications
O  Mindshare PCl express System Architecture
- https://www.mindshare.com/Books/Titles/PCl Express Technology 3.0
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Design Flow

e Golden Reference (GR) Design DIREY
o ATHAU(E, PCl Express ZIEDIAREEN RS AT LERK

T DB \ROKEEEEEL LT T ThB.
iy BIBDETIATLAZERKT DLz HELE,

- https://service.macnica.co.jp/library/125577

O GR Design D4R (HERDFERK)

- Avalon-MM, Gen3 x4 (\SA=HATL—FEREDEIHNEE
] ge)
+ Avalon-MM #8BX T Gen3 x8 #3359 3155, with DMA IP ZiEIRI 2 EHD
- mSGDMA, On-Chip Memory Z3E%E
« coreclkout_hip EIEAZOYITENME
o SMEBAEUEEE T BIHE(CE. Sample Design 2&H8
- npor ([F390vJTHEENE
. pcie_refclk 7OY(C[EIHAEES
- Arria 10 OI%E&(E test_in[31:0] = 0x188 (Appendix Z=H&)
o FESEIH
- PCl Express DERANR(GEWVARYI TOFERAZIRET SN TS5
BEHENUSHTHERLTZEL
- ATHAU(IEFICEMFIRIEZITOTHNFE I, ENMEZRIETDE
DTIEHNFEE Ao BERRICTTDCEMEIREEZ1T ol L TTERK
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Design Flow

o Fitter OISR
- o0 FFULSI-TIANERH

L BEAIEICEREBANZ Y17 TOEBELRL
T

o NS —=)NE> Ud7L>Z2o0vIE> . Yy REY
o CvP L& Hard IP ABE7HA>

Fitter OMER - FPGATNAADETICERESTNTNS PCle \—RYIDO%(E
AULTWSh
o PCle BEEICFZHA>ULTLSH
- Arria 10 DiZE. L—o0MEZzEaHE23nESHD

* https://www.altera.com/support/support-resources/knowledge-
base/ip/2017/why-does-my-arria-10-pcie-hard-ip-link-width-downtrain-
.html?cq ck=1501066300630

O Autonomous mode [CEETESNTLVBH
- Quartus® Prime TO%TE

o WEIRUIPL>RIOv7ECTHA>LTLSH
- BYRIOVvIORDIFAIE. Appendix S8

- Configuration MEFBRICEZELIOVINAIENTLSH
« nCONFIG /' Low -> High B¥
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Design Flow

o FA=> IR
o SDC I74IVCECEHDI OV EIRRZRE ERRDENE
IR ENEIU EZMERR
o Quartus Prime T®D SDC Jr( I DEEk
- -4 SDC ORIICE Rk (E#x/77EE. Appendix Z88)
O Quartus Prime TAMZ ) %&imIzLTW\B L xR
- Hard IP @ coreclkout_hip

o GR Design ® SDC ZZ&H8
- https://service.macnica.co.jp/library/125577

3[4 s |4Ele |4

A4 HREIE

X P ON—2 3> BIGREANBTHENDRIREMEN B D2
I HERRZITOTLE

all! a7 6| Z [«

£ZE&# : SDC Timing Constraints

https:.//www.altera.com/en US/pdfs/literature/ug/ug al0
pcie_avmm.pdf#page=139
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Design Flow

o [OIERX|DEER 1/2

O PCle Solution User Guide (C#Hll I3
Ur https://www.altera.com/documentation/Ibl1414599283601.htm]
- https://www.altera.com/documentation/Ibl1415230609011.htm]
o JTAG &RiEID SERIRET JTAG F—JIh'iEHR CcEd
O KDlc 3 )
o K322 —=NE>DOHYTUI I (SFIHE(TERLL TLBH
T - Gen 3 FTHIEDBZE. IV 7 BB E(E 0.22uF
- Gen 2 £FTHICDBZE. vV I 7 HEE(E 0.1uF
O IJ?TI//ZOD\JOODEEEIU
3 - N-RLyRBOHBE. /0 FAgE HCSL TRERLTLSH
- JO-XRIRTFLDBZE.
IE“EQ.O)EE arca +  PCle ##&%#B2% Spread-Spectrum (SS) ZMIRLZE
« L -MOYIRERL T SS (ENFRWL
O + PCle ORUBICHEHLE IC &6
o EIREEZMHR TEDLIICEEE
O VCC VCCR §)_(T§J_ VCCT GXB, VCCH GXB, VCCA OEXE%H
¥ ECEDLOIn:195
- FPGAETOEIEE> (VIA TORIL—HK=)L)
o o TNSOBREBEBETES L5593
- PM N RGZOEFEZFER. BUHETUEDZEE
o ENMERICEEFSEHHEHANTHI 2RI B
O Pin Connection Guideline &9 3L
- https://www.altera.com/documentation/wtw1404286459773.html
- JIFAMNE-X@FARBRECACANEL (MIIDOBE)
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Design Flow
o [OIFXXIDIEER 2/2
T o WK Reset #8Rk(CLTWLBN
o pin_perst (FTy>ARIINBI\WI 7% TU Tt
O - Arria 10 OIF&. Ty2IRI4 (3.3V) - FPGA £ (1.8V)
o CLKUSR E(C 100MHz 209IH A ENTLSH
A% - Arria 10 Di5&
o PCle BRECTHALTVSH
A4 - Aria 10 DA, LS 0BHEShEZNEHD
[OOSR +  https;//www.altera.com/support/support-resources/knowledge-
0 .bhatsr,sl/?icpc/]Z(c);ZVé/Q;ggg;Sgggc—)arria—10—pcie—hard—ip—link—width—downtrain—
LA 77 NOHESR
S 4 0 R=RLAFINIOWTIE PCI-SIG BHRITALY, Y-S
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O
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Design Flow
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e https://service.macnica.co.jp/library/125577
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Debug Flow

Design Flow
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Debug Flow
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Debug Flow
o (ESMEBE N

o THAZHARSA> “Signal Integrity

5 Considerations” 933> % 08
- https://www.altera.com/documentation/icl148/1
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5 o [OIIFXIDAESS
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Debug Flow
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e Configuration MEE(CHF TULTLSH
o CONF_DONE {E5h High (T2 TV HMHEER

e Link Up B TLTLVBN
O GR Design T LTSSM* L ZESZHEER
o Link Up [ Fail %155, LA T DIEEZHEER
- EHEIRCTRBROIRRIFELEITDH
- ERBJRIR (PO) ZEO G EbRKDIRRIFELEITHH
- EFID Quartus Prime Z{EAUIISESBREERD

& LTSSM : Link Training and Status State Machine
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Debug Flow : Link Up Fail (CDWT

e Link Up Fail &(&

o BIR. E5ME. [igX. RTL 7U4
YENRET LTSSM (Link Training
and Status State Machine ) MJREEH
L0 AT—MIEZTEULTULRL, F2E L0
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Debug Flow : Link Up Fail
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o Design Guideline Zi®ARL COVRVERETHMEES

e Golden Reference Design Z 23U Link ZHESR

> Signal Tap (€T Link [CBI T RIES BFZHEER

5 L0 <-> Recovery ZH&DiRL TW\3I55

s Polling compliance A7—hChdmE

oy app_nreset_status K78 — &N TULBRIEZS

i LmkUp Fail :
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Agenda

o LTSSM LBEESDEENHER
e test in E5(CDOLT

o Lmk Up Fail iETREHERRIR

2.

O o N o Uk~ W

10.
1.

Rx Detect Failure (Tx - FPGA)(Rx - Far end device)

Far end device Rx detect Issue (Tx - Far end device)(Rx -
FPGA)

Reset Failure

rx signal detect failure

PCle enter compliance mode

CDR lose lock

Wordaligner can't found valid pattern

Wrong link/lane number encoded in TS1/TS2
Transceiver calibration not being done properly
Equalization setting not optimum

"Slot clock configuration" parameter set incorrectly
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LTSSM LB EBSDEENER

e LI NE5% Signal Tap (CTEUAI

Link Training A IhEFDIE

=
f
[tssmstate[4:0] OFh
Itssm LTSSM State
currentspeed(1:.0] Gen1=01h, Gen2=02h, Gen3=03h
00h Detect.Quiet
lane_act[3:0] x1=01h, x4=04h, x8=08h o1h Detect Active
rx_is_lockedtodata high 02h Polling.Active
I’X_Std_Sig naldetect hlgh 04h Polling.Configuration
pin_perst high 06h config.Linkwidthstart
npor high 07h Config.Linkaccept
. 09h Config.Lanenumwait
app_nreset_status high <
08h Config.Lanenumaccept
. ijJ H%O) LTS S I\/I @E}J{’E 0Ah Config.Complete
0Bh Config.ldle
Iog: 2013/07/31 00:03:10 #0 OFh L0
Node 0Ch Recovery.Rcvlock
Type |Alias Hame
:gj‘e SSM (| [#-..t_hwtclduttssmstate ODh Recovery.Rcvconfig
S5 |70 (1] - .velr_is_lockedtodata OEh Recovery.Idle
5 5 |Link 5f (¥~ . tchduticurrentspeed
5 < [il Dete| [+ ___nativelx_signaldetect OFh Lo
S5 |TR (1] - tiveimx_is_lockedtoref
-

X GR Design [CHEAAFEFN TS Signal Tap Z& 82
IRB TYERUIZ Signal Tap ZfEAADIHZE(E. Appendix “Signal Tap DfHAHIAFHTTE" (p58) ZEHR
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o test in E5(CDULT
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"
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test in I55(CDWNT

e test in iS5 (% PCle HIP (X9 3 32-bit DAJIES

O Arria 10 T)\A A TlE 32’188 ZE%TE

O test_out (Output) E5EHAENET. Debug BRITHERITZIELE

https://www.altera.com.cn/content/dam/altera-

www/global/en_US/pdfs/literature/ug/ug al0 pcie avmm.pdf#page=72

Signal

Diirection

Dascription

test_in[31:0]

Input

The bits of the te=zt_in bus have the fellowing definitions_Set this bus to

_0x00000188,

[0]: Simulation made. This signal can be set to 1 to accelerate
initialization by reducing the value of many Initialization counters,

[1]: Reserved. Must be set to 1'b0.

[2]: Descramble mode disable. This signal must be set to 1 during
initialization in order to disable data scrambling. You can wse this bit in
simulation for Genl and GenZ Endpoints and Root Ports to observe
daescrambled data on the link. Descrambled data cannot be used in
apen systems because the link partner typically scrambles the data.
[4:3): Reserved, Must be set to 2'b01.

[5]: Compliance test mode, Set this bit to 1'b0. Setting this bit to 1'b1
prevents the LTS5M from entering compliance mode. Togaling this bit
controls the entry and exit from the compliance state, enabling the
transmission of Genl, Gen2 and Gen3 compliance patterns.

[6]: Forces entry to compliance mode when a timeouwt is reached in the
polling.active state and not all lanes have detected their exit condition.
[¥]: Disable low power state negotiation. Intel recommends setting this
bit,

[B]: Set this bit to 1'b1.

[31:9]: Reserved. Set to all Os.

o] HE

) ALTIMA
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Agenda

o Lmk Up Fail iETREHERRIR

A

O o N o Uk~ W

10.
1.

Rx Detect Failure (Tx - FPGA)(Rx - Far end device)

Far end device Rx detect Issue (Tx - Far end device)(Rx -
FPGA)

Reset Failure

rx signal detect failure

PCle enter compliance mode

CDR lose lock

Wordaligner can't found valid pattern

Wrong link/lane number encoded in TS1/TS2
Transceiver calibration not being done properly
Equalization setting not optimum

"Slot clock configuration" parameter set incorrectly
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1. Rx Detect Failure (1/2)

o JiEA
O LTSSM B Detect.Quiet (0x0) & Detect.Active (0x1) DfE]
TMIILLTWS

O LTSSM M\ Detect.Quiet (0x0) -> Detect.Active (0x1) ->
Polling.Active (0x2)... C Loop LTCTL\D

O PREED Link 1§T Linkup SR TLVRL)
FIvIIaH

Signal Tap (CHBWT rxstatus [2:0] & phystatus FIVIU. 7971772 Lane ZHEsR

- Rx B™FED Lane TIRHENTIZA. phystatus DY — NEF(C rxstatus [2:0] (& 3'b011 Z7R 9 |_
(RA51 REER)

Signal Tap [CHBUT tx_elecidle & txdetectrx H' Lane #&HDFAIGRFIC7H — heN TV L= MR
(RRASA RESER)

BEiIR LTI I 0S5 F 90, BEIERGICRBENRVNESN 2R

- Fv/CSADME Genl & Gen2 Rate Tl 75nF — 265nF |_

- Gen3 Rate Tl& 176nF — 265nF
- Arria 10 FFEFY N T 220nF ZfERH

EISENA Public i’\ A IA'.JMIDN!WA, 28




1. Rx Detect Failure - STP ;

A2

e STP T rxstatus, phystatus, tx_elecidle, txdetectrx @ PIPE {E=&7Al

log: Trig @ 20161025 232919 (0:0:25.5 elapsed)

Node u
Type Alias Hame . -:3 L —:1 L ':I" L ‘I‘ , ]
= | ] i o i
- ..10_hip_pipenibitest out[96] :
= 1 | i
- (1] hlp_plpen*lhltest out[95] :
M P T H
| & |
P LTSSI\/I 0x071 0x02
=1 | e _..10_hip_pipen1bliest_out[82] |
| 2
3 rxstatugd | e [+ _..pipentbitest_out[31..89] 4h / % 3h :{ N\
*. ---------- _..10_hip_pipen1bltest_out[28] ;
*! phystatusd | ... 10_hip_pipen1bjtest out[27] \ Z
N
3 ............ & pipentbitest_out[35..47] v
b iy 0 e i i !
- teelecidled ... 10_hip_pipenibitest out[41] ! (
*. tedetectrxd | i _..10_hip_pipen1bltest_out[40] !
1
*. ---------- _..10_hip_pipen1bltest_out[39] ' EE/EEJ
= 1 | i i i [
- ... 10_hip_pipenibjtest out[38] : =
2!l | _..10_hip_pipen1bitest_out[37] i
*. ---------- _..10_hip_pipen1bltest_out[35] '
« 0 0. AN hin minandhbact AnHR00 !
Detected Condition RxStatus code
Receiver not present 000b
Receiver present 011b
PCLK /ﬁ_\
TxDetectRx/Loopback [ i
PhyStatus [l Eg /
PowerDown[1:0] o ig
RxStatus [} ooon 3.'; AN K oghb

Receiver Detect - Receiver
% PHY Interface for the PCI Express Architecture k%

Public

PIPE 45%0) h

HIP_PIPE_Interf

\ ace_Signals )

ALTIMA
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1. Rx Detect Failure (2/2

FIvJIEH

EIHT) A DRI A F 197
TEARIRDE 1L —5> 2% 100 O

Fitter > Resource Section > GXB Reports > Transmitter Channel ZF1vJU.

Tx OCT = 100 Ohm WEEESNTWBREZHERR (TRIESR)

Table of Contents e
+ B Analysis & Synthesis 2 Block Name Value
- I Fitter | i - -- Basic Parameters
B8 summary U 1 -- Name |PHY'PHY_inst|PHY _altera_xcvr_native_...tx_bufinst_
- EH Settings 2 -- Location HSSIPMAT XBUF_1F0
A Parallel Compilation 3 -- datarate | 3072000000 bps
- FH Netlist Optimizations 5 -- pre_emp_sign_2nd_post_tap fir_post_2t_neg
+ [ Estimated Delay Added for Hold Timing 6 -- pre_emp_sign_pre_tap_1t fir_pre_1t_neg )
FH Ignored Assignments 7 -- pre_emp_sign_pre_tap_2t fir_pre_2t_neg R_EXTO Tristate
+ I Incremental Compilation Section 8 -- pre_emp_switching_ctrl_1st_post tap 0x00 (000000)
& Pin-out File [ -- pre_emp_switching_ctrl_2nd_post_tap 0x00 (0000)
- P~ Resource Section 10 - pre_emp_switching_ctrl_pre_tap_1it |0x00 (00000) /V R_R1 100 Ohm
EH Resource Usage Summary Qi -- pre_emp_switching_ctrl_pre_tap_2t 10x0 (000)
ER Partition Statistics 12 -- rx_det mode_0
- B Input Pins 13 - x_det_output_sel rx_del_pcie_out R_R2 85 Ohm
E= Output Pins 14 - rx_det_pdb rx_det_off
E= /0 Bank Usage 15 - slew_r3
- B All Package Pins 16 rtermf%?/
- I~ GXB Reports (17 | r_rl
FH Receiver Channel 18 -- user_fir_coeff_ctrl_sel (ram_ctl
L Transmitter Channel 19 | -- vod_output_swing_ctrl |0xaf (11111)
ER Transmitter PLL 20 -- swing_level hv
- FH PLL Usage Summary 21 --res_cal_|ocal non_local
- EH Resource Utilization by Entity 22 -- low_power_en |disable
A Delay Chain Summary 23 -- compensation_en |enable
B Control Signals 24 -- ded_detection_en |disable
- FH Global & Other Fast Signals Summary 25 -~ link |sr
FH Global & Other Fast Signals Details : 26 -- power_mode |low_power

EISENA public MALTIMA 5
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2. Far end device Rx detect Issue

o JEIR

Far end device (FPGA X@IMD TX 7/)\4AR) (CLD RX

(FPGA fAl)) detect Issue H'

FIvJIaH

AR EDThY IV T v\ A% F1vIU, BEFEGICRIEN B VWD EIH ZHERR

Fitter > Resource Section > GXB Reports > Receiver Channel ZF1v/JU.
Jur==

Rx OCT = 100 Ohm h\E%7E

Table of Contents

m

|+ B Analysis & Synthesis
- I Fitter
B8 Summary
FA Settings
A Parallel Compilation
FH /O Assignment Warnings
FH Netlist Optimizations
I Estimated Delay Added for Hold Timing
B Ignored Assignments
B Incremental Compilation Section
& Pin-Out File
- I~ Resource Section
FH Resource Usage Summary
B Partition Statistics
& Input Pins
FH Output Pins
&9 /O Bank Usage
&9 All Package Pins
- I~ GXB Reports

+

+

zz= Receiver Channel
&6 Transmitter Channel

FH Transmitter PLL
& PLL Usage Summary
FH Resource Utilization by Entity
Delay Chain Summary
7/ Control Signals
FA Global & Other Fast Signals Summary
B Global & Other Fast Signals Details

=

> ©

==
= o

000~ oUW N W e

e
w N

SNTVBLZEER (THEER)

Receiver Channel

Block Name

-~ m_counter 12

== n_counter 2

-- pd_I_counter 4

-- pfd_I|_counter |2

-- analog_mode |user_custom
-- Advanced Parameters

-- prot_mode basic_rx

-- pcie_gen non_pcie

-- HSSI PMA RX BUF

-- Basic Parameters

—- Name [PHY:PHY_inst/PHY |
-- Location HSSIPMARXBUF_1l
-- bypass_eqz_stages_234 bypass_off

-- datarate 3072000000 bps

-- eq_bw_sel eq_bw_1

-- input_vem_sel high_vem

-- offset_cancellation_ctr! wvolt_omv

-- power_mode_rx low_power

-- prot_mode basic_rx

-- gpi_enable non_gpi_mode

-- rx_refclk_divider
-1 selb\as source
“term el

bypass_t dlvwd

--vem_current_add vem_current_1

-- vom_sel vom_setting_04
- eq_dc_gam_tnm stg2_gain7
-- one_stage_enable s1_mode

Public

FUTLD

R_EXTO Tristate
/v R_R1 100 Ohm
R_R2 85 Ohm
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3. Reset Failure

o JEIR
O LTSSM h' Detect State (CREEU TULVBIRRE

FIv/IaH

- |n_e i por bi‘yg 7-1' 7‘0) 35 i t Uj = b\% EE E?S\

pin_perst N IELWV\E VBRE(NPERSTLO ,NPERSTL1 ,NPERSTRO ,NPERSTR1 )& R0 TL\DHVEHESR

-> pin_out file

https://www.altera.com/support/literature/lit-dp.html#Arria-10
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4. rx signal detect failure

e JiEIR
O Link MZTEURLILTSSM O Detect.Quiet(0) ->

Detect.Active(1) -> Polling.Active(2) OfEI T KIILLTLS
AIRRE

FIv/JIRE

rx_std_signaldetect {§85% Signal Tap THEER (IEERF : £Ewh=1) :l
EIR_ETASLTLS VCCR_GXB % Quartus Prime M Assignment Editor TEXEL. RIREN TUVVB NS

Ex)

set_instance_assignment -name XCVR_VCCR_VCCT_VOLTAGE <xcvr_voltage> -to <txvr_rx_data_pin_N>
set_instance_assignment -name XCVR_VCCR_VCCT_VOLTAGE <xcvr_voltage> -to <txvr_tx_data_pin_N>

X <xcvr_voltage> = 0_9V, 1_0V or 1_1
X NEFL—8BS

Rx Vem ZHIFEL. rx_std_signaldetect i'EE (0) Z-RUTWBL —EIEE DL — > TEDHERONESR :l

EISENA b M ALTIMA 3



5. PCle enter compliance mode

o fE1X
O LTSSM #' Polling Compliance State (CiEBL TULVRIARE

FIv/JIEH
L el D T
ZEIE>( Tx R )M mT /)M RCIEEUGER SN TLRHMVEERR

L]

EISENA Public A A I?...IMIDN!WA, 34



6. CDR lose lock
o IR

O rxelecidle = 0, rx_std_signaldetect = 1
O rx_is_lockedtodata = NIl

O LTSSM WV FEEAT—bzfEDIRL TS
- 0Ox00 -> 0x01 -> 0x02 -> 0x00

FIv/IaH

FAYZFAVT, RX T TS1 A—9—tzy MeZAEL TV DR 2K
T RXIRTT =90y beREL TVB (ML TLS) D HEER

RS> —)\D TX TV RETE (Gen3 OH) & RX A4 P -3 % ExF1—=>7 (CTLE, VGA)
Rx [ZXFU user recalibration 2470\, CDR @ Lock #EEEDZHWNTWBREZTESR

ELISENA b [ ALTIMA
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/. Wordaligner can't found valid pattern

o JEIR
O rxvalid = 0 MYREE

FIv/IaH
el s e s 0l s 00 (bl £ 128b/130b53:|—|<15—) 22U CORVDVEER D

EISENA b M ALTIMA 5



8. Wrong link/lane number encoded in TS1/TS2

o IR
O Link TS Lane TS HERFEDTRLVYARRE

FIv/JIEH

Root Complex [CTOXEENTE ML—=2T)8F—>(TS1/ TS2) D Link FES & Lane TS HHAfHE l:
DTHHNTONIINTF 51 —THER

EISENA Public A A I?...IMIDN!WA, 37



9. Transceiver calibration not being done properly

e JiEIR
o Tx PLL Lock & 4tn
- pll_locked B 78—k

FIvJIAH

100MHz OUI7L > ZRI09IN A DESN TS EZHERR

RREF E>% 2kQ(£1%) T GND (HEHEL TULVBHMESR (Arria 10 DIHE)
IELW I/O Standard METENTNTVDEZMERD

[

[

EISENA b M ALTIMA 3



10. Equalization setting not optimum

o JEIA
o0 Genl1/Gen2 TOLink up MEZTE

O Genl1/2 DIFEFIEFEI(C Link up 930 Gen3 T Link A
ZELZL)

- Recovery State (CBRZE(CRD

FIvJI1AH
ZL—MBO Assignment 5%ENIELATHNTLDH
GHH(ET5C KDB 2£&8R)

https://www.altera.com/support/support-resources/knowledge-base/ip/2017/what-
assignments-do-i-need-for-a-pcie-genl--gen2-or-gen3-design-.html

EISENA b M ALTIMA 3



11. ""Slot clock configuration” parameter set incorrectly

o JiEfX
O LTSSM h' LO iMS3EZE(C Recovery State ([CAD

FIvJIRH
IP MFETE “Slot clock configuration” MEREMNIELATHNTLSH

Enable B : PCle ®UJ7L>A70vINME—RIRE AT /0975 T) D
Disable &f : PCle ®UT7L > A70v7hH Host & Endpoint T3l 4 (2/\L— MOvIA )

|* PCI Express/PCI Capabilities
| Device I Error Rﬂpurtingl Lirk. | MSII MSI—}{I Povwer Management

Link port number: |4

[7] Data link laver active reparting

[7] Surprize down reporting
%ﬁlut clock confiEuratior

Slot clock configuration (slotclkefg_hwicl):
Sets the read-only value of the slot clock configuration bit in the link status register.

EISENA Public {’\ A IA'...IMIDN!WA, 40
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Agenda

e Quartus Prime T®D SDC J7( I DETRTTE
o EHIRUIFL>RIOvIE > DELE
e Signal Tap DFEMIAHTTIE
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Quartus Prime T®D SDC J7( IV DEERTT 5

e Quartus Prime @ Assignments XZ1— &D
Settings.. Z1#ER

serines—op _iBix]

¢ Settings — top

Category:

- General

~ Files

- Libraries

- IF_" Settings

“ |P Catalog Search Locations

- Design Templates
- Operating Settings and Conditions

""" Temperature

- Compilation Process Settings

“ Incremental Com pilation

" ED& Tool Settings

Design Entry/Synthesis
- Simulation

‘- Board-Lewvel

- Compiler Settings

~ VHDL Input
- Verilog HDL Input

- TirmeQuest Timing Analyzer

TimeQuest Timing Analyzer

Specify TimeQuest Timing Analyzer options.

Device/Board...

—SDC files to include in the project
File name: I J Add
|« X
Remove
File Marne Type
Up
- top/top.gip IP Variation File [.gip)
“ ~ top_hw.sdc iSynopsys Design Constraints File Down

IDleH—& T (CF5H))

@ 1—YERICTERK LTz SDC J7( ) 2—& T (CFEE)
(COEME T, top_hw.sdc TP 1—YH SDC J7A

¥ Enable Advanced I/0 Timing

ﬁd@ﬂlehrcushmizing reports during compilation

@TimeQuest Timing Analyzer %
IR

Public

™ Report worst-case paths during compilation

) ALTIMA
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R I7L > AI0vIE > DECiE

e Quartus Prime M Pin Planner (Assignments XZ1—)

J: Dﬁﬁ E,Ec,\ Bottom View - Flip Chip

Arria 10 - T0AX11552F4511SG

— o) Lz e [ =
3&33323‘3032327MEZA73222|m‘ﬁlsl?‘élle‘S‘ZH|093755A32|.
=~ > » o EEOVILEEVEOOVOOeOVeeoo/YYIEVVIEY |+
NS> —)UR TPl RI09IES SV AUReVE00eVe00eV oo e VYV Oy VAAY. |

ORVOORV M  show I/O Banks

FRITBINSS—I\FrXRILERI—I\ID [coeovesy

o< e - on - OVOOOOVY - -
NS> —=)NUJPL > 20090 Dz iR JOOVOOOH

Y, @l show Edges

Show VREF Groups

©
@)

O]
0
©
®
@)

DTy OVALEGOAG Show DQ/DOS Pins 4
— - NN VEOOVeORE
B nVaViain AVE /@O X XAXX Show Hard Memory Interface Pins r
VVEILVAFITR/A/ @OV X XX X\
s DUV EILAN Show PCle Hard IP Interface Pins 4
][] L[]
= WA min |
T %%,gg ! *: Show Fitter Placements
_.“_ql‘:%%ﬂc El; VY y : Show Differential Pin Pair Connections
;%E; EI: 1 Show SSM Analyzer Results
- HovY DO RENANIN VE
= N/ N/
YAY/ainiVAY min VAVAOAVLO QON ' AYARY; .
H9UvS > "Show PCle Hard IP Interface Pins”

1 1
i

(@

SRS
SESESHS

o0V AN (LD, PO Lane 2UCHIIB HIP OESIE,
Ao NIRY Refclk, Tx/Rx, nPERST OBRB & HERET4E

-
%3

3

OOOOAOOY]

BSAVAVIED —
NI e [

< (=5

AVIO®
8!@@@@@V@ YaY;

CHEOVOVV _ :
OVOOOQVVULN VLN

©
QOOOA
QVOO
@
@

[ s
| —

ISE“IA P P - pin_perst E> : s s 7oz o4 sz
E PU bI|C A A *MIHIDWMG% "




Signal Tap DifEAIAFHTTE

e Quartus Prime @ Assignments XZ1— &D
Settings.. Z1#ER

¢ Gettings — pex_avmm_grd ]

- @eneral SignalTap Il Logic Analyzer
- Files v 1
o Specify compilation options for the SignalTap Il Logic Analyzer. @4’EEZ[ 17; S | g Nna | Ta p 77’(} l/
 Libraries
= 1P Setti * % \EE}R
= ings ) . 't
. £ ¥ Enable SignalTap Il Logic Analyzer ( .S p) 1=
 |P Catalog Search Locations
- Design Templates SignalTap Il File name: Ipa_avmm_grd.stp
= Operating Settings and Conditions
FVoltage
File Edit View Project Processing Tools Window Help
Temperature
& ot _ | [EICIESIE AT
7 Compilation Process Settings p— o | P Pv—
Incremental CDmPiLatiDH Instance |smus |Enamed LEs: 1538 Memory: 4096 | Small: 0/415480 | Medium: 1/2713 | Large: 0/0 | T — m Setup.
= EDA Tool Setti ngs - auto_signaltap_0 Mot running 1538 cells 4096 bits 0 blocks 1 blocks 0 blocks
: . . Device:  [None Detected ~| scan Chain
Design Entry/Synthesis
) A SOF M. =
- simulation = aroger | 4|
Board-Level —
X . trigger: 2017/10/19 153818 #1 Lock mode: | Allow all changes _vJ Signal Configuration:
= Compiler Settings hode e e =l
- VHDL Input s — = = seglmcor = | CR<k [pex_avmm_grdu_pex_summ_gracorectkout clk
5 perstn 2 2 = Data
“Werilog HDL Input 5 npor(2.0] 4 4 *h (OR) | | | o
C B~ . Sampledeplh: 128 ¥| RAM type |Auto |
Default Pararmeters (-v pex_avmm_grd-u_pex_svmm_grd|hip_status_| 4.0] = = Xxh (OR)
=3 - pex_avmm_grd:u_pex_svmm_grd|currentspeed_currentspeed[1..0] 3 3 xh (OR) ¥ s ; I123 1 sample segments j
- TimeQuest Timing Analyzer & pex_avmm_grd:u_pex_svmm _grd|hip_status_lane_act[3..0] ~ ~ Xh (OR)
A bl = _e_a10_hip_plinphyg_xcvr altpcie_a10_hip_ _is_lockedtadata[7_0] ¥ ¥ soth (OR) Nodes Allocated: % Auto ¢ Manual: 32 =
ssembler & - _d_altera_xcvr_native_210_170_364xgvi:phy_g2x8|n_std_s t[7.0] 1 1 xxh (OR) S IO j
N .._grd_altera_pcie_a10_hip_170_lqj6sda:pcie_a10_hip_avmm|app_nreset status| ~ ~ = 5= :
Storage qu
’7Typa |§Cuntinuuus j =
7 Data & Setup
. . Hierarchy Display: % | I Datalog: @I x
@ SignalTap Il Logic Analyzer | |7z wemmss | e
E[F ® pex_avmm_grd:u_pex_av..
\SE B[] ® pex_avmm_grd_altera_..
| =-F] ® altpcie_a10_hip_pi..
B[] ® altpeie a10_hip. ¥
auto_signaltap 0

Signal Tap Logic Analyzer 5¥#H —
- https://www.altera.com/documentation/jbr1437428483891.htmI#mwh1410384469524
ELISENA . (HALTIMA




ALTIMA

on Company

Thank you




CX R FEFE

1.0 2017€E1H HIHRAERY

B EDERZ AFEINLESEZRICBNIMNELTE. TEOFER LEDOEEZ —FUVEWe ETITERIZEL,
AERNIFEFER T, SF I R<ERF5 I DTELEMTIER I B ZZEUE T,
. RERIFEREEITZUENDNET,
. REROVERICIETAE2ZEALTVEI N, B—CABARERD, SB&FRNREBR[ IEOSNHDELRS., Bt F T —HRUVEREITNEENTY,
. RERITHDRSTWBEIEE, $ifi. TO0J3ACREUGERUERORZZLOVTIE. EEZEVHIRETDTHSNUHT T ALIZE,
. AERERREZF BT BROMBNRERNTY., ezl ERICRZBEE. HEBBROEREHHE TTHIAIZEL,

ELISENA ) ALTIMA

Public

o~ wN -

A Macnica Division Company

47



	PCI Express Design & Debug Guideline
	はじめに
	Design Flow
	Debug Flow
	さいごに
	Appendix
	Link Up Fail 症状と確認項目

	LTSSM と各信号の挙動確認
	test_in 信号について
	Link Up Fail 症状と確認項目


	その他
	Quartus Prime でのSDC ファイルの登録方法

	適切なリファレンスクロックピンの配置
	Signal Tap の組み込み方法 


	改版履歴



HIP_PIPE_Interface_Signals

		How to observe PCIe PIPE interface signals in HIP

		1.		Open the file altpcie_a10_hip_pipen1b.v

		2.		Set the appropriate value (refer to step 3 below) for  test_in_1_hip (line 3009 in altpcie_a10_hip_pipen1b.v) depends on which pipe channel user want to connect to the test_out[319:0] signals.



						Example - altpcie_a10_hip_pipen1b.v file:

































		3.		Values avaible for test_in_1_hip and the corresponding pipe channel the test_out[319:0] will connects to upon assign the test_in_1_hip value:

				•  Set test_in_1_hip to 32'd00 so that:

						 - test_out[319:160] connected to pipe1 

						 - test_out[159:0] connected to pipe0

				•  Set test_in_1_hip to 32'd01 so that:

						 - test_out[319:160] connected to pipe3

						 - test_out[159:0] connected to pipe2

				•  Set test_in_1_hip to 32'd02 so that:

						 - test_out[319:160] connected to pipe5

						 - test_out[159:0] connected to pipe4

				•  Set test_in_1_hip to 32'd03 so that:

						 - test_out[319:160] connected to pipe7

						 - test_out[159:0] connected to pipe6

				**Note: The test_out[319:0] connected to two pipe channels only at a time.

		4.		Mapping of PIPE interface signals to test_out[319:0]:



						PIPE interface signals 		Bit Width		test_out[159:0]
(pipe 0/2/4/6)*		test_out[319:160]
(pipe 1/3/5/7)*



						reserved		58		test_out [159:102]		test_out [319:262]

						lanereversalenable		1		test_out [101]		test_out [261]

						eidleinfersel		3		test_out [100:98]		test_out [260:258]

						txdeemph		1		test_out [97]		test_out [257]

						txmargin		3		test_out [96:94]		test_out [256:254]

						rate		2		test_out [93:92]		test_out [253:252]

						rxstatus0		3		test_out [91:89]		test_out [251:249]

						rxelecidle0		1		test_out [88]		test_out [248]

						phystatus0		1		test_out [87]		test_out [247]

						rxvalid0		1		test_out [86]		test_out [246]

						rxblkst0		1		test_out [85]		test_out [245]

						rxsynchd0		2		test_out [84:83]		test_out [244:243]

						rxdataskip0		1		test_out [82]		test_out [242]

						rxdatak0		4		test_out [81:78]		test_out [241:238]

						rxdata0		32		test_out [77:46]		test_out [237:206]

						powerdown0		2		test_out [45:44]		test_out [205:204]

						rxpolarity0		1		test_out [43]		test_out [203]

						txcompl0		1		test_out [42]		test_out [202]

						txelecidle0		1		test_out [41]		test_out [201]

						txdetectrx0		1		test_out [40]		test_out [200]

						txblkst0		1		test_out [39]		test_out [199]

						txsynchd0		2		test_out [38:37]		test_out [198:197]

						txdataskip0		1		test_out [36]		test_out [196]

						txdatak0		4		test_out [35:32]		test_out [195:192]

						txdata0		32		test_out [31:0]		test_out [191:160]

		5.		Definition of pipe channel:



						PIPE Channel		Description

						pipe0		pipe data for PCIe lane0

						pipe1		pipe data for PCIe lane1

						pipe2		pipe data for PCIe lane2

						pipe3		pipe data for PCIe lane3

						pipe4		pipe data for PCIe lane4

						pipe5		pipe data for PCIe lane5

						pipe6		pipe data for PCIe lane6

						pipe7		pipe data for PCIe lane7
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