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1. [XUSIC

PCI Express (LAF PCIe)® Generation (IAF Gen) 1 (&, 2.5 GT/s DIRXREZIFS. EICRERED
Computer Interface EUTER U TEFE U, €D PCle (. Gen 2 5 GT/s. Gen 3 8 GT/s &iE{b&Ht
(7. IRTE(S PCI-SIG DFEEY D Workshop (CT Gen 4 16 GT/s DFRERNDITHONTULET, =5(C. PCI-SIG
AMT(EITIC Gen 5 32 GT/s DFEAMEBIGE D TLET,

LERREDLERICELD. Gen 4 16 GT/s (. {E3ED PCle MEASNTUWWZERERAERT(FRL<, EI(C Data
Center MIFTDIREEE. Y—/\\ A ML —ZFDOEREMHEDWED Interface LU TERASND XL SICROTE
TUWET.,.Z1N5 Data Center EIFDEEEFE (L. 4488 Interface & LT 100G / 200G / 400GbE =AU,
TDFT— = EsAEB (CIRE T D Interface & LT PCle Gen 4 iMERENET,

SOFIV DOAUFT o4 7FSAH-RMPL900A (F. TNSEEFED Interface TS NRZ DIESIFELES
Ao. IMEB Interface @ 200G / 400G & (CfERA NS PAM4 Interface &SR Interface @ PCle A% 1 &
THR—KAlEET Y, F/z. F9RD Gen5 TEREND 32 GT/s (CEMIGAIRER Tz, IRIEDIREZIFRIC
FTHEWERI DT ENTEDHEL Solution EEXF T

K Application Note T(&. MP1900A Z{£F L . IRTE PCle Workshop TFEHZE$TL\D PCle Gen 4
@ Rx Stress iiti&/57% & Trouble shooting A3AICDWTEEEH UET .

2. tHaRtmpk

PCle @ Rx Test (CHEBERIOV IR EBHREUTICRUET .,
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Fig 2.1 Block Diagram

FEUTILIA LA O MP1900A NS H D TN BKAZD Calibration DI (CERSINET .
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Table 2.1 PCle Test configuration

Model Number Model Name Options Qty Note

MP1900A SOFI DAV 7FS | - 1 Mainframe
1Y-R

MU181000B 12.5GHz 4 /R— b2 >tH 002 1 Synthesizer
MY

MU181500B 2w SRR - 1 Jitter source

MU195020A 21G/32G bit/s SI PPG 001 *?, 010, 011 1 SI PPG

MU195040A 21G/32G bit/s SI ED 001 %!, 010, 011, 022 1 SI ED

MU195050A Noise Generator - 1 Noise source

MX183000A I ARE—R 2UFIILF7— 001, 021 1 Link Training,

Y FTANIIT DT

Jitter Tolerance
Soft

¥ 1: Gen 5 test DfzHCHE

3. Connection

PClIe Device (Cl&. CPU > Mother board MK 573 Primary &7&DS5236BMDE LT System (F7=(& Root
complex)&. NS ICIEHL I D Secondary & LT Add-in Card (F7=(% End Point. BIF AIC)D_=Dh'H D
F£9, System & AIC Tl& Compliance sRBRFEDIEAZMD Calibration YiERIFDIFHRNERD X T DTEFEN

WHETTY,

BUF(C System & Add-in Card @ Calibration, Rx Stress itE&iFDiE#HEN=ZRrULE I, KHdD CLB, CBB
([FE1NE€N Compliance Load Board, Compliance Base Board MBET. PCI-SIG WNSHEATIRETY

MP1900A
BERT

CLB Variable
151
Pair 3

Ref clock

MP1900A
BERT

CBB CLB
Rx Lane 0 Tx Lane 0

Ref Clock
CLB Variable CLB

I_Sl Rx Lane 0
Pair 3

Tx Lane 0

Fig 3.2 System Stressed Rx Test

CBB Variable

1SI
Pair 14

Real time
Scope




MP19004 CBB Variable CBB LB CLB Variable Real time

1S - 11 <
BERT Pair 25 Rx Lane O Tx Lane 0 Pair 0 Scope

Fig 3.3 AIC Configuration

Ref clock out Ref Clock In

MPL900A CBB Variable CBB

BERT H Rx Lane 0

Pair25
Data In Tx Lane O

Fig 3.4 AIC Stressed Rx Test

EMDHT MP1900A DRI FERDLSICRADET,
Mu1810008 |

MU181000A/8

|+ cable (11627A)
Fig 3.5 MP1900A Configuration Connection Fig 3.6 MP1900A Rx test Connection

4. Calibration

AKETE. BFEMICT7>UYY Y1 —23>%FERALT PCle Gen 4 @ Rx Stressed Test Mz DAz
Calibration AEICDWTCEEH UET .

4.1 Channel Loss

Calibration T(&. %739 CBB, CLB & ISI Board, Cable Z3#&#: U/ZIABE T, Loss DfEN' 8 GHz T 27 dB
HS 30 dB (LB E=MRUET, Fig 4.1,Fig 4.2 [CZNEIL System & AIC Z7R— RRID Loss Budget
ZRUET,

MP1900A CIE ‘f;”ab'e AR BB | cee \.ll’;riable
BERT Pair 3 Rx Lane O TxLane O -
[ || — || —] ¢ > —e—
1dB 3dB 4dB 0.7dB 3dB 10.3dB 1dB (5dB)

Fig 4.1 System Loss Budget



CBB Variable CLB Variable

MP1900A CBB CLB Real time
Pali?I25 Rx Lane 0 Tx Lane 0 d Palisrl 0 Scope
| ¢—r | ———— | — || —| « | —|e——

1dB 14.3to17.3dB 3dB 0.7dB 2dB 2dB 1dB  (3dB)

Fig 4.2 AIC Loss Budget

52D Loss Budget #&E(C LI2HY5S. 4port differential VNA T2KD Loss Z8IFE L. ISI Board M
M5, BHIR Loss Pair Zi#RUET,

. CLB Variable
VNA CBB Variable ) CBB CLB > 1Sl

ISl

Differential Pair6

Rx Lane O TxLane 0 Pair 0

im

Fig 4.3 Loss Measurement by VNA

4.2 Amplitude

JR(C.BERT flla> Amplitude, Preset, SJ, R], DM OEZRIEUE T 45 (CEeEN H DB EZFRE . Real time
scope (& BW 25 GHz Bl k. Sampling Rate h* 80 GS/S U EDEDZEFERULET .

Amplitude (&. 64 bit 0 ##t. 64 bit 1 FBHEDEI(C. 128 bit D 01 ZHR DRI /\F—>ZFERALET,
Emphasis :%$E% OFF (CUTZIRRE T, 0101 #2 DR UEPD M ZEENT 800 mVp-p (/XD KD (CIRIEZAZEL T
<JZEW\, CDBF, Scope (& Average 16 points, Horizontal scale & 100 ns / div (CULZE T,

--------------------------------------------------

171 ns 29 s 229 ns 429 ns

Fig 4.4 Amplitude Calibration

- Preset4(Emphasis OFF) T Amplitude % 800 mV (C#RIE
- Preset5(F/z(E 6)(CEE L. Pre-shoot fBZHRIE
- Vd 1 800 mV (/2B KD Amplitude ZR&RIE (Vd (& Fig4.5 =&88)



4.3 Preset

Emphasis i%%E % On (CU. Table 4.1, Fig4.5 O#Ft&EdH KUEH57ET De-emphasis & Preshoot DfiE%
FELFET,

Table 4.1 Tx Preset Ratios and Corresponding Coefficient Values

Preset# | Preshoot De-emphasis | c-1 c+1 Vavd Vbivd Veivid
(dB) (dB)
P4 0.0 0.0 0.000 0.000 1.000 1.000 1.000
P1 0.0 -35+1dB 0.000 -0.167 1.000 0.668 0.668
FO 0.0 £0+15dB 0.000 -0.250 1.000 0.500 0.500
Pa 35+1dB 0.0 -0.1686 0.000 0.668 0.668 1.000
P& 35+1dB -35+1dB -0.125 -0.125 0.730 0.500 0.750
P7 35+1dB -60+1.5dB -0.100 -0.200 0.800 0.400 0.600
P5 19+1dB 0.0 -0.100 0.000 0.800 0.800 1.000
F& 25+1dB 0.0 -0.125 0.000 0.750 0.750 1.000
P3 0.0 25%1dB 0.000 0.125 1.000 0.750 0.750
P2 0.0 44+15dB 0.000 -0.200 1.000 0.600 0.600
P10 0.0 Mote 2. 0.000 Mote 2. 1.000 Mote 2. Mote 2.
MNotes:

1. Reduced swing signaling must implement presets P4, P1, P9, P5, PE, and P3. Full swing signaling must
implement all the above presets.

2. P10 boost limits are not fixed, since its de-emphasis level is a function of the LF level that the Tx advertises
during training. P10 is used for testing the boost limit of Transmitter at full swing. P1 is used for testing the
boost limit of Transmitter at reduced swing.

Bl File ¥ Vertical =+ Timebase I Tngger @& Display & Cursors Fl Measure & Math  |»* Analysis X Utilities @ Support

Measure P1.ampl(C1) P2.frea(C1) P3.0kpk(F 1)
value 140.05 mV 4002 GHz 802.9 mV
v v v

Trgger 124 148
2.00ns/div Auto 0.0 mV
800S 40 GS/s Width Positive

De-emphasis = 20log10(Vb/Va)
Pre-shoot = 20log10(Vc/Vb)

Fig 4.5 De-emphasis and Preshoot

De-emphasis, Preshoot ZHITE 9 D155, Scope (& Average 16 points, Horizontal scale 1 ns / div (C
RELTHEFET,



4.4 S] (Sinusoidal Jitter)

SJ (&. PPG (C Compliance Pattern Z{£F L. Scope T Capture L7z —%4% SigTest (CASDUFET,
SigTest TEH U/=fEN' 100 MHz 0.1 UI p-p (6.25 ps p-p)CRDLDFAELET ., Scope TT—4 %
Capture 33354 (&. Horizontal Scale 10 ps / div T Averaging (& Off (CERTEL TLTZEL)N,

BF—5w MIBUVADFIEE UTIE. F9 SI&EZ 0mUI (CUIZIRRETIEAZZ Scope THFv T F v L.
SigTest C5E T Z8BHUFIEZETELF T . TD%E S Z 100mUI (CERE L TEER(C SigTest (CT 5[]
EHEED, EZDN6.25 psp-p (CIrDLD SIEZEFARELUET,

4.5 R] (Random Jitter)

RJ (. PPG H"F4 9 B Pattern Dependent Jitter D&% R 9 D728, 0101 D Clock pattern Z{HH
UZEJ, RI(d 10 MHz D HPF Z{EA L 0.228 UI p-p (1 ps rms)&4 —4'v k& LT, Scope THv IFF+
UleT—4% SigTest (CAB U, ARZITWET, T —FF v FF v & SigTest D&% 5 [@ITL, FIMEH
0.228 UI p-p (1 ps rms)(CRNIEZETTY,

Scope T SigTest (CAN T DT —F%ZF+ TF+ 9 DHBAE(E Horizontal Scale 10 ps / div T Averaging
[FOff CLUTHEFET,

4.6 DMI (Differential Mode Interference)

DM (. PPG A% Off (CL. DM % 14 mVp-p, 2.1 GHz (/2D K>S Scope TiHHEEULEI. DM &HITFE
I BIHEDH. Scope D BW (&, 8 GHz (CEREL TLZE0L)Y,

4.7 EH / EW (Eye Height / Eye Width)

Exf&(C. EH/EW Z 5% L T Calibration (F5 T CT9 . PPG (C Compliance Pattern 5% EL. CZE T
#(,/z SJ, RJ, DM, Preset (Emphasis)Z 3T On (CUZETJ . PresetfiEld. 075 10 ETHDODEITH. L)
INH—DD Preset T EH / EW DOFUEZHBIZ I HEMNHDFE T, PCle Workshop #102 Tld. Preset 5 F
fz(& Preset 6 DWITNOZEFERT I EMNMEREINTLE Uz, DR %Z Averaging Off, Horizontal
Scale 10 ps / div, BW 25 GHz (CF%TE U7z Scope TH+ FF+ U. SigTest (CAFULZET ., SigTest DFER
RS, S & DM EREL, -4y hERRB EH (13.5 ~ 16.5 mV) / EW (18.25 ~ 19.25 ps)(Tig
WIAHE T, /2. SigTest (. 5 EDAIERROFIIEZRAZERELET,



5. Link Training

Calibration "5 T U/z5.Fig 3.2 12 Fig 3.4 (CRTBIERICIEFRZZE U, Rx Stress stBR =G LE T
PClIe Device (&. LTSSM (Link Training State Status Machine) &It 3 State Machine ZAE L TL)
x99,

—— Detect

\
N

Recovery |

Fig 5.1 LTSSM

Rx Stress iXB&(C(&. Device O State ZH#JRAIARED Detect 15 Loopback (CERBEEIMENSHDET,
Loopback (CE# 9 B2/55EE L TIE. Detect>Polling->Configuration 55 Loopback NE# 9 37575 &,
Detect->Polling->Configuration 5*5 LO->Recovery Z#2H L C Loopback \&# 92 @D DHFENH D E
ER

Configuration 55 Loopback (CE#9 5 Configuration Route T(d&. DUT &BITERREIT Genl 2.5 GT/s
D Link BMETZUZE. I<IC16 GT/s D LINk NEBBULET. DR, Presetf(d. DUT. RIEZSRMNZEN
TNHSHMUBHRDTWZBEEMBIMERENE I, —7 Configuration H'5 Recovery #2932 Recovery
Route Tld. Genl 2.5 GT/s M. Gen3 8 GT/s Z#F¥ T Gend 16 GT/s [CEBULET ., F/z. CDK. DUT
SHIFEZRDOETE, HE(CRER Preset fBZIETE LS D C & TRIE Loopback IRKEEZMEI T D EMNTE
£ 9, Recovery Route T® Link Training %z LEQ Test(Link Equalization Test) &t EFU'E T,

Gen4 M Workshop T, Link Training (C &3 Loopback ##17(C% < DEFEINBYC SN TWET ., TDIE
H. ZTHh5I(E. Link Training DERICIEE 9 D £ £RBRRDFFR S EZBNTUET,

77>UWTI(E, PCle sH8&FH(C. MP1900A L [EIKF(C{E TS PCle Link Training MX183000A-PL021 &)

SYIT I 7N\ —ZHBLTVWEYS, COVYD BRI ET. DUT D Loopback JAREADE
#. BERAIFEZETZ Link Training B¥d Debug ZfFHE(CITD ZENTEET,

Fig. 5.2 DK D(C. MP1900A icEEmM» S MX183000A Zi#eE# L. PCle Link Training Z:#iR L T Start
MIZZHUET . TDEERAIDORDK S Module Zi#IRI DEEN T TETEIDT. Search Start T
MP1900A AARCEE 1 TLVD Module ZER U FE T . Module Z1&ZFE L 7z5 Connect /R >ZILTY T



NOTT77%=EHUET,

7 No.1

TCPIPO::127.0.0.1::5001::50CKET

MX1830004 - Selector [==)

= No.2

File Setup License Help [TCPIP0:192.168.2.100=5001:5OCKET

Application Selector
[PCie Link Training

No.3

TCPIP0::192.168.2.100::5001::50CKET

Search Start

Fig 5.2 Running MX183000A PL-021

MX183000A #2&h4&. Link Training 77 %Z 20 Uw I U TLIZEWIRICCBB LUt MR ZIR U T,
DUT ZU+tzw . MX183000A Lo Link Start /R > %9 &, Link Training hMaED £,

Fig 5.3 Start Link Training

LAB#(C Loopback JREE(CIRSIRVEE. Loopback (CiE#4 Sync Loss (C72> TULZFE L) BER WSBIETER
LM5E. Loopback (CBF8# Error MREAE L CUESHEDUZENENGEEH UE T,

5.1 Loopback JREE(CR5RWVES

MX183000A ® Link Training 4~ LT Link Start /R5>Z#3 &, LTSSM State EW\DSIEEDE(CIRTE
D Link IREEN'FTRRENZE T, Fig 5.4 DAEAIDKSI(C. Loopback.Active.Lead EFRARENTULIMUZ Link A%
IHU. Loopback JRBEICIRAD TR EZERUTWLWET . Link MEIILTULVRWEEIC(E. ARIDLSI(C.
Detect.Quit £ Loopback.Active.Lead T3k REEN TR RESNE T

Equipment Setup Link Training Run Test Gra Equipment Setup Link Training Run Test Gra

Specification DUT Specification DUT
4.0{16.0 GT/s) Endpoint [AIC) 4.0{16.0 GT/s) Endpaoint (AIC)
. — :
| LTSSM State | Lu-upback.hrﬁve.Leadl | LTSS State | Detect Quist ’
’Linkup Speed 16.0 Gbps |Linkup Speed 25 Gbps
Ebl0b Received Transmitted Ebl0b Received Transmitted
SKP Count 4354551 | | 4354551 | SKP Count u‘ | u|

Fig 5.4 LTSSM State Indication



Link D¥p%Ih Ui o 7zi5&(E. AU Link Training 47 £d LTSSM Log 7% > % L T Link Training ®
Log ZiERLE T,

|  Link Start

Configure
BER Measurement

|  LTSSM Log

Fig 5.5 LTSSM Log Button

Fig 5.6 (C LTSSM Log M IHHl & KBBIZRLE T .

Time[ns]  Delta Time[ns] State Speed[GT/s] peed(GT/s]
8386394516 2860 RECOVERY_RCVR_CFG_TS2 8 25
8386397376 628 RECOVERY_IDLE 8 :?
8386398004 12 L0 8 _j
8386398016 3412 RECOVERY_RCVR_LOCK 8 ;;
8386401428 7367432 RECOVERY_RCVR_CFG_EQTS2 8 25
8393768860 100016 RECOVERY_SPEED 8 25
8393868876 32/RECOVERY_SPEED 16 25
8393868908 4 RECOVERY_RCVR_LOCK 16 5 j
8393868912 2011620 RECOVERY_EQUALIZATION_PHASEQ 16 :3
8395880532 8 RECOVERY_EQUALIZATION_PHASEQ 16 : ;
8395880540 1656 RECOVERY_EQUALIZATION_PHASEL 16 25
8395882196 272/RECOVERY_EQUALIZATION_PHASE2 16 25
8395882468 1999728 RECOVERY_EQUALIZATION_PHASE2 16 25
8397882196 1660 RECOVERY_EQUALIZATION_PHASE2 16 35
8397883856 2000000 RECOVERY_EQUALIZATION_PHASE2 16 ::
8399883856 1684 RECOVERY_EQUALIZATION_PHASE3 16 25
8399885540 4 RECOVERY_EQUALIZATION_PHASE3 16 25
8399885544 860396 RECOVERY_EQUALIZATION_PHASE3 16 25
8400745940 4 RECOVERY_EQUALIZATION_PHASE3 16 25
8400745944 1507648 RECOVERY_EQUALIZATION_PHASE3 16 : ?
8402253592 64 RECOVERY_RCVR_LOCK 16 , _‘
8402253656 1760 RECOVERY_RCVR_CFG_TS2 16 ;;
8402255416 2304 LOOPBACK_ENTRY_LEAD_TS1 16 25
8402257720 0 LOOPBACK_ACTIVE_LEAD 16 25

Fig 5.6 LTSSM Log Examples

BIHLTWBEE. ZRIDBIDK S (C Status HDERE (C LOOPBACK_ACTIVE_LEAD &FRRENFEITH.
KU TWBIBES(E. BRIDKLS(C. DETECT & POLLING D State Z# DR U TLWBRIRENTRRENE T,
Link REIDIHE (X DOMICEETF S FIMRENHDFE I, T T Loopback [CIRSTRVWRERIIIREEE ZD
Trouble shooting D7 EZRHRL TLWEET,

5.1.1 Link Speed h' 2.5 GT/s Z#&DiRTIEES

F 9" Link Speed 7 2.5 GT/s dZFE & DETECT, POLLING Z#&DR LU TWRIBATY . TDBA. BIER
DIBHE. F5(C Pos / Neg X° Trace O Pair EEENBHEX TLVRLN. DUT ADOEREE (G +ONEEHERL
TLIZEL, Ffz. DUT D LTSSM EFEIREER(C/RD TUL\DRIEEEH Dz, BREBEIRAT. CBB LD
Reset /RT AR TFNBEIMEETHDET,



000464 INITIAL
ETECT QUITE

ETECT QUITE 5
ETECT ACTIVE 25
OLLING ACTIVE TS1 25
0686112 24000000 INITIAL 25

Fig 5.7 Repeating at 2.5GT/s

5.1.2 Link Speed thD&X&ICHAM LT NTBIEE

Link speed /' 2.5 GT/s 5 8 GT/s &F/zld. 16 GT/s (CER LTz, RECOVERY_EQUALIZATION_
PHASE1 @ State T 2.5 T/s [(CR2 L @EDIRTIZENGH DT T,

0 13,592 INITIAL 16
13,592 12,000,000 DETECT_QUITE 16

16 CETECT_ACTIVE 2.5

50 POLLING_ACTIVE_TS!1 2.5

,240 DETECT_QUITE 2.5

16 DETECT_ACTIVE 2.5
4,000,000 POLLING_ACTIVE_TS!I 2.5
16 INITIAL 2.5
24,000,000 DETECT_QUITE 2.5
16 INITIAL 2.0
2,000,000 DETECT_QUITE 2.5
16 DETECT_ACTIVE 2.5

3,000 POLLING_ACTIVE_TS1 2.5

2 POLLING_CONF IGURATION 2.5

3 ONF [GURAT [ON_L INKWIDTH_START 2.5

ONF | GURAT [ON_L INKWIDTH_ACCEPT 2.5

ONF IGURAT [ONS_LANE_WAIT 2.5

ONF IGURAT [ONS_LANE _ACCEPT 2.5

4 ONF IGURAT ION_COMPLETE 2.5

4 CONF IGURATION_IOLE 2.5

410 2.5

4,008 RECOVERY_RCVR_LOCK 2.5

2 RECOVERY_RCVR_CFG_EQTS2 2.5
8,534,400 RECOVERY_SPEED 2.5
465,600 RECOVERY_SPEED 8

8 REMOVFRY ROVR ILOCK 8
12,000,000 RECOVERY_EQUAL IZATION_PHASE1 3
) §

48,013,624 16 LETECT_ACTIVE

Fig 5.8 Timeout after Changing Link Speed

RECOVERY_EQUALIZATION_PHASE1 Tl&. Link speed ZZ{bEt7c&(C. DUT-AIEZRMHE CRIER
Preset MfE%Z#EIRF D Negotiation HTHOMNE T . ZdD Negotiation (CKET D &, Link A Initial HREE(CRE
DTCUFRWVET . IT. BIERNS ISI Channel Z5+U T Link B'5%Ih 3 2H). Preset DIEZZE L TE1L
No2dnE=R I HENGDDET. Gend TlE. Preset 5,6,8,9 MEHRMEE UTHREEINTLET,

5.1.3 CONFIGURATION_COMPLETE R5F— b THAL L7 D T BI1ES

Configuration Complete @ State T Timeout "F4 9 DiFE(E. Data Rate Identifier d Negotiation
[CKRELUTWBRCEMNEZSNET . DUT iMFEESE S Data Rate Identifier DABZHERL T IZEU\,



12

3,348,848 DETECT_QUITE
16 DETECT_ACTIVE

oo,

'
66,000 POLLING_ACTIVE_TS1 2.5
1,352 POLLING_CONF [GURATION 2.5
3,584 CONF IGURATION_L INKWIDTH_START 63
128 CONF IGURATION_L INKWIDTH_ACCEPT 2.5
3,648 CONF IGURAT IONS_LANE_WAIT 2.5
128 CONF IGURAT IONS_LANE_ACCEPT 2.5
2,000,000 CONF [GURATION_COMPLETE 2.5
16 INITIAL ad
16 DETECT_QUITE 2.5

Fig 5.9 Timeout at CONFIGURATION_COMPLETE

5.1.4 LOOPBACK_ENTRY_LEAD_TS1 A5—BMTHL LTI NI IIES

LOOPBACK_ENTRY_LEAD_TS1 (&. Negotiation MERIEEFET. RD Link Speed NDBRZHEE D
KRBT, CDIBSE. DUT M5D TS (Training Sequence)z BIFEZRNIER (CZ(FTENTLVRULATEEMEN S D
ig_o

VERY_EQUALIZATION_PHASE3 16
COVERY_EQUALIZATION_PHASE3 16

860396 RECOVERY_EQUALIZATION_PHASE3 16
4 RECOVERY_EQUALIZATION_PHASE3 16
1507648 RECOVERY_EQUALIZATION_PHASE3 16
64 RECOVERY_RCVR_LOCK 16

1760 RECOVERY_RCVR_CFG_TS2 16
2304 LOOPBACK_ENTRY LEAD TS! 16
2000000 LOOPBACK_EXIT_LEAD 16
16 INITIAL 16

16 DETECT QUITE 25

Fig 5.10 Timeout at LOOPBACK_ENTRY_LEAD

T T.DUT OFELET D Preset DIEZEAIFERERNSIEE T D57ENH D F . Link Training 775 Option
RA >z F L. Option BiE%ZRIZE State Machine 7 H'5 Loopback Entry IBEET. TS1 Z EQTS1 (CZE
BULEY., CNUTKD. DUT BSFRET D TS D Preset ZRIESRANSIEETETDLDICRADEFT, TSO
Preset MfiE(d. [E L Option BIER® Link EQ 4 J® Preset(DE, PS [dB])IEE T1TUL\E9J ., Preset :&E(C
(&. Upstream & Downstream HY& 0D FE I M. DUT MY System DiFE (. Downstream, DUT HY AIC D5
BI(C(E. Upstream BIZZELET,

s/ Option

s Option State Machi Link EQ,V
State Machine | SKp 1 Link EQ| F j Q (Recovery Phase2,3) | Try

TS Parameter Algorithm |Incre
FTS 1272 3

Rev 4.0 Starting Preset
Downstream
Preset(DE, PS [dB])

P7:-60,35  -|

Link Number 1
Lane Number
Full Swing

Low Frequency Precursor  Cursor Postcurs

1] 03 co 243 ca|
EIEOS - o
ResetInterval |Disable ~ petresm
> < Usepreset
- [ 1
16 G Format |Rey.7 or higher |Preset ,;
Send TS ; = Preset(DE, PS [dB]) ]
Polling.Active [ Ts1 - [p7: 60,35
Loopback.Enlry‘TSi v Precursor  Cursor Postcurs

c1| 05 co 285 ca|

Fig 5.11 Loopback Entry Preset Setting



LOOPBACK_ENTRY_LEAD_TS1 T Timeout i" %4 U. Preset #Z % L T Loopback (B UL \i5E.
MX183000A (C(. 5&FIHI(C Loopback_Active NEBRE D5/ \wIEEN S D FE I, Option BEEARID
State Machine 47 T. Timeout to IEEH S Loopback_Active %i®3R9 B &, Loopback Entry T Timeout
HRE UTIZE(CEHIM(C Loopback IREEANBE LFE T . ZHICK D, BER AR Jitter Mi/I5HERE. oD
BRZEEDHDZENTETDLDICIRDET,

gy Option
| State Machine | SKP ‘ Link EQ | RF Parameter ‘ Trigger
TS Parameter
TS 1272 Timeout to |Loopback.Active ~

= Loopback.Exit
Link Number 15 oopback.Active

Lane Number 0

Fig 5.12 Loopback Active Debugging Function

5.1.5 hU7jtkaE

Link Training PD/\SA—FZZELTH. Loopback IREE(CER TEZRAVVEE. & State DBBSF1 =
SO UIEBENOWEEN DD ET ., State BT, I0EZRTAIE—ERRANCIGEZIR T HEND
D, BEZHE DA —ERFBLSZHFORENSD DFT . —EFEIANICHEFHNSISENIN O EBE. e
FDOMIE Timeout &ER5 L. Negotiation BXY— hERDET, T/INARICKDTIE. T/NAZAEFDON
S —ERMZFET (CREIDBREDIC Timeout EHBILTUESBDEHDET,

TR E HDIRRE(CER I DIHE BFAIDIGENK D EFTORFERBOIMREIL 24 mS [CEMHDDS T
ENEDERL 2 MSIEEFOZLETIT [IWENRRN] EHIEFL Timeout (722> TWLWST/\A XEHDE
UTze SDF/INARIE HEBFDIGEN 2 mS KDERIFNITEEED Link 92 E£EZX5NFET. UNUEF
PRRED 24 mS LIAICIGE UIc ELTE, ISEREN. D7/ X E LT Timeout EHIKTTD 2 mS KD
BRWEEI(C(E. Timeout E/IRDIEFEIC Link UEBA. ZD&HIz D DIEERHERME (CIRSNIRVMRRE TG (C
HESEEE. T/\AXAETD MBENEN] EWSTETEETESZOTERN >IEDITIRRN’ELETD
AR B DFET .

CDEDRIA IR T BI=8IC. MX183000A (ClE. & State Zi@iBES(C Trigger RESES
HEEN'S D FE I, Option BIEAID Trigger ¥ TR, Trigger IHEN'$HDEFDT. T T LTSSM ZZIRL
FI., RICEAIUTZL) State &ZD Link Speed Z:#iR9 D &. MU195020A SI-PPG @ AUX Output 5%
DA =2 D Trigger MFEELET .

] sy Option
State Machine | SKP Link EQ | RF Parameter Trigger
PPG Aux Output Trigger

Trigger |LTSSM

State | Recovery.Equalization.Phasel

Link Speed 116.0G

For LEQ

Fig 5.13 LTSSM Trigger
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LTSSM Trigger Z{FER L TH A =2 I &BIE T DIBEDEHREEUTICRUE T COBRIERE Trigger
([CEKD., DUT D& State NESWSHA =T TERB LU CLWBIHEHICHT I D ENAJEET T,
Pick off tee

100 MHz Ref. Clock A
71

litter Sub-rate
Clock Output

REF CLKIN

Data
Output

CBB Riser CBB

Rx Lane O
Power
Supply
Tx Lane O

DATA

MP1900A

Data PPG AUX
Input Output

) ~

| Q
Terminator

Trigger

Real time scope

Fig 5.14 LTSSM Timing Measurement Connection

5.1.6 Eftt

Gen4 M Base specification Tl&. EIEOS ML \AY Revision 0.5 & Revision 0.7 DI TEE SN TULET,
Link Training MX183000A & JA® Option /RF> 2w/ L. EIEOS M3d)& Revision FZEN. DUT X
J&®D Revision EEEUTWWDIMERL TLIZE Ve CHNNBDD TUVRWVGE(FIERCEMELEE A,

F7=. Recovery Route T® Link H'II LR MEE. Recovery Route T/ <. Configuration Route
T Loopback IAB&ICEBIE T DM EDHVER I D737EEH D F T . Configuration Route TH Loopback JREE&(C
BRI n(E. BERAIER Jitter M/TRAIENAIGEC/RDH T,

5.2 Loopback [CE#8%# Sync Loss [CRDTUFXSIES

RIC. Loopback (CBERLTE. /\F—2DEEANEIIET BERAIEN TE/RL) Sync Loss HRRE(C/x> T
WDIZRICER SN EZTZEHLE T,
Link Training &AM BER Measurement /R5 > &0 Uw 93 & BER BIEBENFRENET . €D
BIHEDAE T (23D Sync Loss @ LED A%, #R< sk L TLV/Z5 Sync Loss HBEZRLUTWLWET,
HU Sync Loss E Error BREELU TUVVRVWMBEEI(CIE. DT Go / No Go s aRiET 2 ENTE
FJ ., BER Measurement NY>Z#H 3 & UTORSPAERENHEEIT. T 63 #R(C Error A¥ 1
BT UNFE LI o 72i3E&. DUT (F. PCle Gen4 Rx Stress iBR(CEIGEIRDET,



X

CTLE Gain [dB] Preset Auto v BER Measuremen it B

PCle 4.0
PCles o|[ 29[ Jiter
1
5 P9:0.0,35
EC Threshold 1 1000000003 | Hz
Unlink frequency 5
812 |psp-p
Matrix Scan Cycle Single se O
Gating Time 6312 [s] 2 Mode 512 via MU1B1000 ~

LEQ Test [] setting equeney e

Switch To - :
Rx LEQ, Manual BER Test Amplitude 0.000f2] Ulp-p

Total Error Count 2816 su
BER Measurement Total Bits 9.0000E+11 PRES PRES7 ~
Current BER 2.0000E-01 Bitrate 12.500000[%] Gbit/s
LTSSM Log Syncloss Ml Clock Loss Wl Amplituge 0000z utp-p
0.00 | os 0-0 v

Fig 5.15 Sync Loss Indication
5.2.1 Tx / Rx Sync Loss Parameter %7

Link Training #74&TF® Option Z2Uw O U TAEPD/(SA—FEEELFT,
'n:' Option &

State Machine {SKP l Link EQ | RF Parameter .Trigger

Tx Rx

Initial Preset [ . -
: - CTLE Gain [dB -6

e [pa:00,00 ] in [dB] :

Loopback Preset |Manual ~ Amplitude (Vpp) 1.368

P7:-6.0, 3.5 >

PO :-6.0, 0.0
P1:-3.5,0.0
P2:-4.4,0.0
P3:-2.5,0.0
P4 :0.0, 0.0
PS:0.0, 1.9
P6:0.0,2.5
P3:-35,35
P9:0.0,3.5
P10:0.0,0.0

Fig 5.16 Sync Loss Parameters

RF Parameter #JA(C, CTLE Gain & Loopback Preset EW\D ZDDINSA—FWHDET,

DUT H'5 ED A®D Trace WM E <K ANESD Eye WL TULB K DIMHFE(CIE. CTLE Gain % 0 dB (CF%TE
UTLZEL), CTLE (&, Channel DIEKRICELD>TEHAUTUE>IEANESD Eye ZHUR < #EE&EF> TL)
FIN NMFHBEEX D ELESBEARD Loss WAE/RXDBE. MX > T BERBIENTERIRDIHZENBDFT
DTTEFERLIZEL, MP1900A M ED TI& 0 dB H'5-12 dB DfEIT CTLE Gain Zi&ERIRE TI M. Eye A
FAWTWB LS THNIE, Gain (FAETEMECUIZAMRELPI<RDET,

Loopback Preset (&. Loopback &M MP1900A "'5FK4LET DIE5D Preset #ZEITDIEDTY,

RF Parameter 4 JA®M Loopback Preset = Manual (CEE I D&, Preset BHEECETDILDICRADE
I, COINSA—HFDEE(CLD, Channel #2HED MP1900A 5% DUT "IEL<Z{=UL. Loopback T
EBLDCRBINENEHERT DT ENTEET ., Link Training ¥ 7AW BER AIEEEA LD Preset IBET
BREEOZEMNTIFETI DT, Preset (EZZE LIANS Sync Loss IREEEIEER TEE T,
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5.2.2 37D Reference clock Z{EAT S1BE®D Sync Loss Parameters

DUT &SRITERRNY. TNENIRIZOD Reference clock Z{FEA Y DHE. DUT SRITERMAIT (IEMWERIREN
CRIRDET, PCle 7/\1 (&, EBE. AFBD FIFO & SKP ordered set Z&{E> T OEMERIKREDE%E
RN L TLET . Common Clock ZERAT 3HE. 7/ ABOMERIKEIEIE—TIDT., KB THIAT
BINSGA—FZEELUTCEIMECHEFHDFEA.

% Option ot

. State Machine | SKP . Link EQ] RF Parameter l Trigger .

SRIS Disable =z

SKP

Insert Enable >

Filter Enable v|

8b/10b 128b/130b

Symbol .

Length |COM+3 ~| |16 Symbols 'l

Interval 1538 375

x2 OFF v | NOEE v‘
OFF ,

e |

Fig 5.17 370 Reference clock Z{FEF3 d1FED Sync Loss Parameters

Option EBEMA® SKP 2T, SKP Filter & Enable (C9 % &. SKP ordered set % BER 737> hDIIHRM
S5HFZENTEF T . SKP ordered set (F. EMERIRBDEZRINT DTZHDEDT. TNEKRBERE LOE
LRZERFDDITTIFRVZ&. Filter & Enable (C LT BER BIEMRNSHLET .

) \A XA DERD § 257 —FDH(C(F SKP ordered set "EFENTEH D ZD SKP ZIERFHSED LT
FIFO @FA" Full ¥2 Empty (CIRSRWK D (CHRAEEENE T, Sync Loss MEELTWIEREREL T, 7/
X EDEMERIREDEZ. SKP 127/« ZAD FIFO MIRUN L ENTULVRVLAIEEMENH D FEF . MX183000A
Tl BHEED SKP TIIEMWERIREDX L Z RN LU ENIRVSEDTEHIC. SKP Symbol length Z&< UTz
D, SKPZ 2 EhER CHRAELIZND I DI ENTEFT, SKPZL<HEETEDZ LT, FIFO [CREENDT
— DD U BERIREDZENRINESN T, Sync loss ZEIETEDAIHeMENH D FET,



5.3 Loopback (CE#81% Error MREULUTUEXSIES

Ex#&(C. Loopback T BER ZRIE TE DK DIMRRET, Error MEELTCUEDIBEDMUEZTCH LUFET .

5.2.1 TaE& UZE Uz CTLE Gain t° Loopback Preset M= BEAE L THD &. Error < 72D a]gEMH
NHDERI ., TNTE Error B7R<RSIRZE(C(E. S, R], DM ZFEINILTWS R L R%Z 1 D3 D Off
LTV, FHMEZDP LI DFIF TV T ET, Error Free ERRZmERI ZENTEFET, AL R%ZE
Off (C UTZAREESD DUV FFRE L D BAR K UTZIREET Error AR <R TZBE(C(E. T/ RDR ML RS
Z ETF2RENDDINEULNEEA.

6. ¥&&H

ATETlE. MP1900A Z{FHE UL T. IRTE PCle Workshop T:EBEZESH TS PCle Gen 4 M Rx Stress 51
E&757% & Trouble shooting AA(C DWW TEEE U E Uz, PCle Gen4 (£ 7Z PCle Workshop THRERSEN
RRCHIIZINTVERA. 7> UWVIESEES Workshop TOBIMIZIEIREL . BEREERRECEIRT
% Solution Z5 1 LAY — (TR UKEITET .

17



|
/l n rl tSU Advancing beyond o - |
HBRED. TEX BIEREF. FREFTHEVEDEZS,

EHBEI, BTEDDRUICEETZIENSGDET,

T‘JU‘VHE:T:C’%’H: https://www.anritsu.com

Att T243-8555 MR IREARMHEAS-1-1 TEL 046-223-1111 CIEFAORICERGEE LK< BFEFDIZ. ELIBBENIZE, 2104
JEAR T243-0016 5 [\REATHATHS-5

BIEFTREEARED TEL 046-296-1244 FAX 046-296-1239

BIEFTRIERAED SR TEL 046-296-1208 FAX 046-296-1248
e T980-6015 B EMIETHBEXFR4-6-1 SS30

BT E AL TEL 022-266-6134 FAX 022-266-1529
ZH/E T450-0003 BABZHEMPHXZEREE2-14-19 FREMEHELIL

BSETHAESEAED TEL 052-582-7283 FAX 052-569-1485
KR T564-0063 ABRAFWEAMTIRAI1-23-101 AKE4&TIREIL

BISTREEARED TEL 06-6338-2800 FAX 06-6338-8118
1@ T812-0004 &M\ EMHIELXEMH1-8-28 VA >XUTT

BIEETRE AL TEL 092-471-7656 FAX 092-471-7699
B HFOTDOTFERAE-MEPOSEVEDE (G T e edERBLF THBMLEhEZE 0,
BEFTAIZ SEATD E 3D
{818 TEL: 0120-133-099 (046-296-1208) FAX : 046-296-1248

S2FEERE,/9 1 00~12: 00, 13:00~17:00. A~&EH (HHAZEBERL)
E-mail : SJPost@zy.anritsu.co.jp
usHRIBRDERASE . TOMICDVTIE FREFTHBEVEDE <ZE0,
sHAR— Mz 5 —
{sfs] TEL: 0120-827-221 (046-296-6640)
S2AFEERE /9 1 00~12 : 00, 13:00~17:00. A~&EH (HHAZERERL)

E-mail: MDVPOST@anritsu.com

B ARRZEEIMNIFEHIEEE SHERBBIUNEBSEDORECKD. BAREBFOMBFaIEIRBEG AN E LR HBENHDET.
Fle. KEOMHEERACLD., BANSOBELC(EKREFBEDFTNVLELRDIZENHDEIDT. LT EHOEFIBUTTITEE IS,

| 2022-2 MIM No. MP1900A_PCIE-J-F-1-(3.00)





