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1. [FUSIC

PCI Express (AT PCIe)® Generation (BLF Gen) 1 (&, 2.5 GT/s DImiXRREZEFS. E(CRERED
Computer Interface EUTER L TEH LIz, TDE PCle (&, Gen 2 5 GT/s. Gen 3 8 GT/s &bzt
\F. IRTE(E PCI-SIG MFEMET D Workshop (CT Gen 4 16 GT/s MREHITHONTULET, =5(C. PCI-SIG
ANTIEITICGn 5 32 GT/s DiEmBIRED CLET,

LRREDLEF(CKD. Gen 4 16 GT/s (F. KD PCle HMEASN TWLWZRERERT(E/2 <, EI(C Data
Center BIFTDIREEE. Y—/\\ AL —ZFDOEREMADAED Interface &EUTHERASNDXSICROTE
TLZFET . EN5 Data Center mIFDFEELE (L. IMP Interface & LT 100G / 200G / 400GbE HFZ=#HA L.
TDT—S = HEBENEBICARIE T D Interface & LT PCle Gen 4 WMERAENE T,

SOFIL OAUFT« 7FHSAH-R MP1900A (&, CNSEBEFD Interface THD NRZ DIEBIFHEES
A, AMED Interface @ 200G / 400G & (CfEF =D PAM4 Interface &MIED Interface @ PCle @Az 1 &
TH/R— NAJEET T, /o, FFRD Genb TEREND 32 GT/s (CEMIGAIEE/RTzs. IRTEDIKEZIR(CE
THEWERT D LN TEDHE/ Solution EEXFT .

A Application Note T(&. MP1900A ZfA L T. I’7E PCle Workshop T:EBZ&E$HTL\D PCle Gen 4
@ Rx Stress Bk 754 & Trouble shooting AACDWTEEEHLET .

2. thaziapk

PCle @ Rx Test (CHERTOV IR EEBRREZUTICRUET,

Remote Control for CAL

Automation Software

Link Training JTOL Test
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Fig 2.1 Block Diagram

FEUTILEGA LA DOE MP1900A SN BRKAZD Calibration DI (CERSNET,
PCle & UCOFREEBDZHDDT R NTIE., BIERBRRIAT E(ERTIHBMNROSNTWLEITMN, F
IE(C4¥E > 7= Calibration [CCREDEEEERIT D ENAIEETT .



Table 2.1 PCIe Test configuration

Model Number Model Name Options Qty Note

MP1900A SOFIV OAUFa FHS | - 1 Mainframe
1H-R

MU181000B 12.5GHz 4 ;R— k= >tH 002 1 Synthesizer
15

MU181500B W AR - 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 RAE—R 2UFILF7— 001, 021 1 Link Training,
Y FTARNIT DT Jitter Tolerance

Soft

¥ 1: Gen 5 test DfeHICHE

3. Connection

PCIe Device (C(&. CPU ¥> Mother board DK S57& Master 7D S53EMDE LT System (FE/z(3 Root
complex) &, ENSI(CIER I D Slave & LT Add-in Card (FE7z(& End Point. AT AIC)D—Dh&H D%,
System & AIC Tl& Compliance ;B DiERZD Calibration iR ERIFDIFHRNBRIAD EIT DO TEENUET

a_o

BUF(C System & Add-in Card @ Calibration, Rx Stress sRERBFDIEHRZ R ULE I . KD CLB, CBB
(FZNEMN Compliance Load Board, Compliance Base Board MBET. PCI-SIG W SEEARIEETY,

MP1900A
BERT

CLB Variable
151
Pair 3

CBB

Rx Lane 0

Ref clock

MP1900A
BERT

CLB Variable
1S
Pair 3

CLB
Tx Lane 0

Ref Clock

CLB
Rx Lane 0

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

ERDHFT MP1900A DIEHE FEEDKLSICIADET,

MU181000A/B ‘ ol o) )
! n@ﬁ -©q (\@d {\@fﬁ@qf’ O 09 "" OO O ‘ :

MU1815008

MU181000A/B

GND connection REFCLK
cable (J1627A)
+

IMU195040A

Fig 3.5 MP1900A Configuration Connection Fig 3.6 MP1900A Rx test Connection

4. Calibration

ARETIE, BERWIICT>UYY 31— 3> %{FEUL T PCle Gen 4 @ Rx Stressed Test DIz DiEHz
Calibration F&ICDWTERH ULET .
4.1 Channel Loss

Calibration Tl&. =79 CBB, CLB & ISI Board, Cable Zi%&#t U/ZIABET. Loss MDfEMN 8 GHz T 27 dB
M5 30dB (CRRBCEEMRLUET . Fig 4.1,Fig 4.2 (CENT 1 System & AIC &7/R— RED Loss Budget
ZRUET,

MP1900A CLB \.l’;riable LB CBB CBB \.l’salriable
BERT Bar3 Rx Lane 0 Tx Lane 0 {
[—|[——|—||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

L 52D Loss Budget #&E (C UM 5. 4port differential VNA TEARD Loss ZBIE L. ISI Board M
S, AR Loss Pair Z#RUE Y,

. 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

IRIC.BERT flla> Amplitude, Preset, S1, R], DM DfEZRIE UE T HF(CEEE N D DIBEZFRE . Real time
scope (& BW 25 GHz Ik, Sampling Rate 7' 80 GS/S A LDEDZFERHUET .

Amplitude (&. 64 bit 0 &E#t. 64 bit 1 EFEDRE(C. 128 bit D 01 #EDERI/\F—ZFAHUET,
Emphasis s % OFF (C UTZIRRET. 0101 ##DIR UEBDHZEEI T 800 mVp-p ([CIRD XS ICIREZEAZREL T
<TZ&V\, CDBE. Scope (& Average 16 points, Horizontal scale %z 100 ns / div (CUE Y,

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

1fns 29ns 28 ns 429 ns

Fig 4.4 Amplitude Calibration

- Preset4(Emphasis OFF) T Amplitude Z 800 mV (CAR1E
- Preset5(Z/z(d 6)([CEFE L. Pre-shoot EZRIE
- Vd 7Y 800 mV (C72D LS Amplitude ZKIE (Vd (& Fig4.5 #&08)



4.3 Preset

Emphasis 88 % On (CL. Table 4.1, Fig4.5 OfgHE KUE LA T De-emphasis & Preshoot DfiE%
HAEUET,

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 ZBITE 9 D1F&. Scope (& Average 16 points, Horizontal scale 1 ns / div (C
RELTHEET,



4.4 S] (Sinusoidal Jitter)

SJ (&. PPG (C Compliance Pattern Z{#F L. Scope T Capture Uiz —%4 % SigTest (CADUFET,
SigTest TEH UTZfEN' 100 MHz 0.1 UI p-p (6.25 ps p-p)ICTRDLDFARLET ., Scope TT—4F%
Capture 9 3335 (&, Horizontal Scale 10 us / div T Averaging (& Off (CEREL TLZELN,

A—45w NMBUVADFIEE U TIE. £9 SIKEZE 0mUI (CUTZIREE TRz & Scope THv FF+ L.
SigTest T5EI T ZBHE UFIEZETE UF T, TDE S Z 100mUI (CFEE U THEER(C SigTest (CT 5 [
% LD EPH 6.25 psp-p (C12D LD SIEZEAERLUET.

4.5 RJ (Random Jitter)

RJ (&. PPG W49 B Pattern Dependent Jitter DFZE =R 9 D78, 0101 D Clock pattern Z{FH
LET. RIE 10 MHz @ HPF ZfEAL 0.228 UI p-p (1 ps rms)&45—4'wv & LT, Scope THv ITF v
Lie>—4% SigTest (CAA L. ABEITVET, T —FF v+ TF v & SigTest DtE% 5 @4TLY. FHEEH
0.228 UI p-p (1 ps rms)(CIANIET T TI,

Scope T SigTest (CAN T DT —F&F++ TF v 9 D%HE(d. Horizontal Scale 10 ps / div T Averaging
[FOff CLTHEFT,

4.6 DMI (Differential Mode Interference)

DM (£. PPG DH51% Off ICL. DM % 14 mVp-p, 2.1 GHz (C#23 &S Scope THELUET, DM =HlE
I BIHBEDH. Scope D BW (F. 8 GHz (CERTELTLZEE0,

4.7 EH / EW (Eye Height / Eye Width)

m=&(C. EH/EW %&3E%E L T Calibration (F5E T 9, PPG [C Compliance Pattern Z:&FEL. CCETH
(/= SJ, R], DM, Preset (Emphasis)Z 3 /XT On (CUZE I, Presetflld. 075 10 FTHDEITH. L)
INM—DD Preset T EH / EW DiRtE =Bz I wENH D E I, PCle Workshop #102 Tl Preset 5 %
Jzld Preset 6 DWLVINHVZEFERAT D ENHERETNTLELUE, CDER%Z Averaging Off, Horizontal
Scale 10 ps / div, BW 25 GHz (CF&E U7z Scope TH+ TF+ U. SigTest (CASNIULZFET . SigTest DFER
ZRIXMNS. S & DM ZREL., §—45'v hEIRD EH (13.5 ~ 16.5 mV) / EW (18.25 ~ 19.25 ps)(Ci&
WVIAHET, 728, SigTest (&, 5 BEIDRIERERDOFIEZRIZERELET,



5. Link Training

Calibration M T Lz5. Fig 3.2 12 Fig 3.4 (R IBIERICIEHTZZE U, Rx Stress it =G LE T
PClIe Device (&. LTSSM (Link Training State Status Machine) &IF(E£112% State Machine &M L TL)
ga_c

—— Detect

\
N

Recovery |

Fig 5.1 LTSSM

Rx Stress iitE&(C(d. Device M State ZHJHRIARED Detect 75 Loopback [CBREEIMNENHDET,
Loopback (£ 9 D54 & LTIE. Detect>Polling->Configuration 75 Loopback NEB# 9 3575 &.
Detect->Polling->Configuration 7' LO->Recovery Z#RH L T Loopback N\EB#& 92 @D D5 EN G D &
ER

Configuration H'5 Loopback (Ci&# 9 3 Configuration Route T(&. DUT &JAIERSRIT Genl 2.5 GT/s
D Link BMEIZUTE8. F<IC 16 GT/s D LINk ANEBBULE Y. TOFR. Presetfi(d. DUT. BIEZRNZEN
TNHSHUHRDTWZEFEMEMNMERENE I, —7 Configuration 55 Recovery Z#RH 9 % Recovery
Route Tl&. Genl 2.5 GT/s M#&. Gen3 8 GT/s Z#F T Gen4 16 GT/s (B R ULF T, F/z. DK, DUT
SRITFERRDE T, HEICRER Preset (BZIEELED & THRIE/R Loopback IABEZETI T D ENTE
%9, Recovery Route T Link Training % LEQ Test(Link Equalization Test) & EMHUET,

Gen4 @ Workshop T(&. Link Training (C&2 Loopback HZ(C% < DEFEIMNEN SN TULET, DI
. ZTH5IZE. Link Training DIRICEE Y DTS FRXBBEDFERAEZBNTUET.

7>UWT(E, PCle itB&FH(C. MP1900A & [HEEF(C{fER T D PCle Link Training MX183000A-PL021 &L
SYIT Iz 7N\ —ZABLUTVWET, DY T MEFEHA TSI ET. DUT D Loopback IAREADE
. BERBIEZ/Z Link Training B¥®M Debug ZfHE(CITDS T ENTEET,

Fig. 5.2 DK S(C. MP1900A EEENEE NS MX183000A ZicH L. PCle Link Training Z:#R L T Start
MYZZRUFET. 3DEEADORDEIEDSE Module ZEIRT DEHEHMN TTCEHEI DT, Search Start T
MP1900A ARAACERE S TLVSD Module ZR U FE F . Module Z1&RZFE L z5 Connect N5 > Z#LTY T



DT ZRBULET,

¥ No.1

[ TCPIPO::127.0.0.1::5001::SOCKET

MX183000A - Selector ===

= 1 No.2

File Setup License Help

TCPIP0::192.168.2.100::5001::50CKET
Application Selector

[PCie Link Training

N E

No.3

TCPIP0::192.168.2.100::5001::50CKET

Search Start

Fig 5.2 Running MX183000A PL-021

MX183000A #2&h#%. Link Training ¥ 7% Jw 2oL TL ISV RICCBB LUt MR ZEIBLU T,
DUT ZUtw &, MX183000A £ Link Start /R5> %9 &, Link Training BNMEEDE I,

Fig 5.3 Start Link Training

BABZ (C Loopback JRBE(CIRSIRUNBE . Loopback (CiE#4 Sync Loss (C72> TULZE L BER WSBIETER
L5A. Loopback (CEFE4# Error MEAE LU CUESHZEDMUZENENLEH UE T,

5.1 Loopback IREBICIRSIRVES

MX183000A @ Link Training # 7 £ T Link Start /RF > %9 &, LTSSM State &S IEEDRE(CIRTE
D Link RREENFRRENZE T, Fig 5.4 DEAIDK S (. Loopback.Active.Master EFRRENTULWNUE Link A
I U. Loopback JRRE(C/RD TWBDZEZRLTWVWET ., Link AEIIL TLVRWBEI(IC(E. BRIDLDI(C.
Detect.Quit £ Loopback.Active.Master T(I7iQL REENTRENE T,

| Equipment SetupJ Link Training w | Equipment SetupE Link Training | Run Test IE
Specification DUT Tpeciﬁcaﬁon DUT
4.0(16.0 GT/s) Endpoint 4.0(16.0 GT/s) Endpoint
I LTSSM State Loopback.Active.Master Eost e DR e
l S oeeer 16.0 Gbps Linkup Speed 2.5 Gbps
8b10b Received Transmitted
b10b Received Transmitted SKP Count 0 0
SR GO - | Symbol Err 0

Fig 5.4 LTSSM State Indication



Link AAskIh Liah o feiz&ld. B U Link Training 7 £d LTSSM Log /R4 > %3 L T Link Training @
Log ZHERLFE T,

Link Start

Configure
BER Measurement

| LTSSMlog |

Fig 5.5 LTSSM Log Button

Fig 5.6 (C LTSSM Log DRI & KR UET

Time [ns] ATime [ns] State  Speed[GT/s] | Time [ns] aTime [.. State Speed[GTjs]
1244122144 1936 RECOVERY_IDLE 80 0 0 TRITIAC 16.0
1244124080 24 0 80 17280 17280 DETECT_QUITE 16.0
1244124104 2512 RECOVERY_RCVR_LOCK 8.0 12017280 12000000 DHECT_ﬁCTIVE 16.0
2504 RECOVERY_RCVR_CFG_EQTs2 80 12017296 16 | POLLING_ACTIVE_TS1 16.0
8520400 RECONVERT SHeeD 50 36017296 24000000 INITIAL 16.0
“ 453600 RECOVERY. XD 480 36017312 16 DETECT_QUITE 16.0
1253129120 s RECOVERY_RCVR_LOCK 160
1253129128 535352 RECOVERY_EQUALIZATION_PHASE1 160 48017312 12000000 DETECT_ACTIVE 6.0
1253664480 6002296 RECOVERY_EQUALIZATION_PHASE2 160 48017328 16 § POLLING_ACTIVE_Ts1 16.0
1259666776 23009232 RECOVERY_EQUALIZATION_PHASE2 16.0 72017328 24000000 INITIAL 16.0
1282676008 1999976 RECOVERY_EQUALIZATION_PHASE3 160 72017344 16 DETECT_QUITE 16.0
1284675984 2000000 RECOVERY_EQUALIZATION_PHASE3 160 84017344 12000000 DETECT_ACTIVE 16.0
1286675984 2000000 RECOVERY_EQUALIZATION_PHASE3 160 84017360 16 | POLLING_ACTIVE Ts1 16.0
1288675984 24 RECOVERY_EQUALIZATION_PHASE3 160 108017360 24000000 T NMAL 16.0
1288676008 1504 RECOVERY_RCVR_LOCK 160 108017376 1 DETECT_auITE 150
288677512 2 VER FG_TS2
s m o mewseioem o | e | omeens | o
1288679600 — LOOPBACK_ACTIVE_MASTER 160 120017352 16 | POLLING_ACTIVE_TS1 185.0
144017392 24000000 INITIAL 16.0
144017408 16 DETECT_QUITE 16.0

Fig 5.6 LTSSM Log Examples

BIHLTWDIZE. ERIDFIDXSI(C Status HDERZ(C LOOPBACK_ACTIVE_MASTER &ERRSNET
M KU TWBIEEIE. BRIDKLDS(C. DETECT & POLLING @ State Z#&DiR L CTLDIREN TR RENZE
9o Link KEIDIBE(FZDMICE ST EFT/MRENH D FT, Z T Loopback (C7RSTRVVRRAVIMRER
< Trouble shooting MAEZERR LU TLNEET,

5.1.1 Link Speed bt 2.5 GT/s £#&DiRTiga

F 9" Link Speed H' 2.5 GT/s MZFEE DETECT, POLLING Z#DRUL TWBIBE T, COBEE. BIER
DL, 15(C Pos / Neg ¥° Trace @ Pair &SEFNMNEEX TLVRLN. DUT ADEBREE (F+DNEZHET L
TLIZEW, Ffz. DUT D LTSSM DEFEIRRE(C/RD> TWLD AR EH DIz, BIRBIHA, CBB LD
Reset R ART A BN MEEEHDET .
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5
5

5.1.2 Link Speed tID&XEICHA LTI NI BIE

Link speed 7' 2.5 GT/s h'5 8 GT/s &/zl&. 16 GT/s (CEE UL /z#. RECOVERY_EQUALIZATION_
PHASE1 @ State T 2.5 T/s [CRDZLZBEDRIZENHDET.

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

16 DETECT_ACTIVE 2.5

, 760 POLLING_ACTIVE_TS!1 2.5

,240 DETECT_QUITE 2.5

16 DETECT_ACTIVE 2.5
4,000,000 POLLING_ACTIVE_TSI 2.5
16 INITIAL 2.5
4,000,000 DETECT_QUITE 2.5
16 INITIAL 2.5
2,000,000 DETECT_QUITE 2.5
16 DETECT_ACTIVE 2.5

66,000 POLLING_ACTIVE_TSI 2.5

1 OLL ING_CONF IGURATION 2.5

3 ONF | GURAT [ON_L INKWIDTH_START 2.5

ONF IGURAT [ON_L INKWIDTH_ACCEPT 2.5

3,408 CONF IGURATIONS_LANE_WAIT 2.5

128 CONF IGURAT [ONS_LANE _ACCEPT 2.5

4 ONF IGURAT ION_COMPLETE 2.5
4,672 CONFIGURATION_IOLE 2.5

24 L0 2.5

4,008 RECOVERY_RCVR_LOCK 2.5
2,392 RECOVERY_RCVYR_CFG_EQTS2 2.5

3,5 0 RECOVERY_SPEED 2.5
,600 RECOVERY_SPEED 8
EOOVFRY RCVR LOCK 8
12,000,000 RECOVERY_EQUAL IZATION_PHASE1 8
) §

16 LETECT_ACTIVE

Fig 5.8 Timeout after Changing Link Speed

RECOVERY_EQUALIZATION_PHASE1 T(&. Link speed ZZ{txE7/=#&(C. DUT-AIE2:M TRERQR
Preset MfE%z&1R9 2 Negotiation H4THO1NE T . D Negotiation (CKET D &, Link ¥ Initial HREE(CE
DTCUFRWNFT, IT. BIEFRNS ISI Channel Z%+U T Link B'5%IN 3 3H\. Preset DIEZZEE L TEAL
NH2aNERATHENSDET, Gnd TlE. Preset 5,6,8,9 NEHMES U THESINTLET,

5.1.3 CONFIGURATION_COMPLETE A5— B THA L7 D T B1ES

Configuration Complete @ State T Timeout H"F49 2155 (4. Data Rate Identifier d Negotiation (C
KBEUTWBRZEMEBZSNET ., DUT iMFEAE =D Data Rate Identifier DRE &R L T IZELN,



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
28 CONF [GURATION_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
2.5

16 DETECT_QUITE
Fig 5.9 Timeout at CONFIGURATION_COMPLETE

5.1.4 LOOPBACK_ENTRY_MASTER_TS1 A5—BMNTHAM L7 NTBIEE

LOOPBACK_ENTRY_MASTER_TS1 (&. Negotiation MEFREXET. XD Link Speed NDEBBEHETE =
BBIRET T, TDIHBA. DUT i'BD TS (Training Sequence) = AITEZR N IE SR (O (FEUIN TULVRUL\ETEEIENY
HDFI,

21,737,848 14,344 |LOOPBACK_ENTRY_MASTER_CHANGE 2.5
52,192 562,968 LOOPBACK_ENTRY_MASTER_CHANGE 2.5
2,315,160 16 LOOPBACK_ENTRY_MASTER_CHANGE 2.5
176 24 LOOPBACK_ENTRY_MASTER_CHANGE 2.5

,200 488,840 LOOPBACK_ENTRY_MASTER_CHANGE 8

,040 8 | 00PBACK_ENTRY MASTER TSI 8

,048] 99,999,992 LOOPBACK_ENTRY_MASTER_TS1 8

,040 2,000,488 LUUPBACK_EXT | _MASTER 8

,528 16 INITIAL 8
124,804,544 16 DETECT_QUITE 8

Fig 5.10 Timeout at LOOPBACK_ENTRY_MASTER

T ZT.DUT OFELET D Preset DIBZAIEZRNSIEE I D57EMEH D F 9, Link Training &7 H'5 Option
RA > =T L. Option BEIE%ZRIZE State Machine 475 Loopback Entry IEH . TS1 & EQTS1 (CE
BLET, CNUTEKD. DUT IS5FLET D TS D Preset ZAIEZRAINSIEETET DL D(CIRDET, TSD
Preset MfE(Z. [E L Option EEA®D Link EQ 57 ® Preset(DE, PS [dB])IEETiTUL\E Y, Preset :%7E(C
(. Upstream & Downstream ' D FE I HY, DUT A System DiHE(E. Downstream, DUT h' AIC D%
A(C(E. Upstream fIZzZELEY,

sl Option

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

TS Parameter Algorithm |Incre
FTS 12712 3

Rev 4.0 Starting Preset
Downstream
Preset(DE, PS [dB])
[p7:-6.0,3.5 ~

Link Number 1
Lane Number
Full Swing

Precursor  Cursor Postcur:
1 O0F co 28 ca1| (

Low Frequency

EIEOS = - =
Reset Interval isable v pstream

- Usepreset
16 G Format |Rey.7 o higher v | iPreset 7

Send TS ; Preset(DE, PS [dB]) ]
Polling.Activel | Ts1 - [p7:-60,35  ~
Loopback.Entry "751 A Precursor  Cursor Postcurs

c1 0% co 243 ca|

Fig 5.11 Loopback Entry Preset Setting

LOOPBACK_ENTRY_MASTER_TS1 T Timeout "4 L. Preset ZZ % L CH Loopback (CEH LR
55, MX183000A (C(&. 38HI#(C Loopback_Active NEBRBEHE BT/ \WwIHEENH D E I . Option [



HIM State Machine 47 T. Timeout to IEB/HS Loopback_Active %#i#iR9 S &, Loopback Entry T
Timeout W' F4 UTZIBE (CHHIF(C Loopback SREEABRE LE T, CNICEKD. BER RERY Jitter i /15K5%
& MOHEBRZEEDHDZENTETDLIICRDET,

sy Option

State Machine kP | Link EQ | RF Parameter | Trigger

TS Parameter
FTS 1271 Timeout to |Loopback.Active ~
Link Number 12 Loopback.Exit |

Lane Number 0=

Fig 5.12 Loopback Active Debugging Function

5.1.5 MUk

Link Training D/ \S A —S%ZE L TH. Loopback IREE(CBE TERAVES. & State BRI =
OB UIZADNVWNEENDDET . State BR TIE, BEZRIAIE—ERBRNICHEZRIVEND
D, BEZEF DA —ERBLSZE OREND D FT . —ERFBIANCHAFNSISELN BN > EIBE. e
FDOAIE Timeout &3R5 L. Negotiation BXY— hERDET, T/I\ARICKD T T/INAIMNFORE
—ERFEEFIZI (CHRERIDERHI(C Timeout CHILTUESEDEHDET,

LR E B DRE(CSER T D5E BFAIDIENRD T TOFERFHBOMRE(E 24 mS (CEMNMNDST
ENKDEREL 2 mSBEFOIZEITT [IENKRN] EHIBTU Timeout (L7322 TVWST /A XEHDE
Ulze CDOFI)INARX(E BFDIEEN 2 mS KDEBRIFNIEEREED Link 93EEZX5NFT. UNUIEF
PRED 24 mS LAICIGE LI ELTE, BN, D7 /10X & LT Timeout EHIKTD 2 mS KD
BHRUVMBE(C(E. Timeout E/XDIERI(C Link ULEBA. ZDd e D OMESENIRIE(CIR SR MRRETHIE(C
HE>EEE. T/ XAELD MBENEN] EWSTETERTESZDTERN DD ITIRRIFELETD
AJEEENN B DE T,

CDRDIREIAZ TR T DIEHIC. MX183000A (C(E. % State ZiBIBIF(C Trigger ZRAEIED
HEEN G D FE T, Option BIEAID Trigger ¥ JANIC. Trigger EBENSNDEI DT, T T LTSSM Z3&RL
FI, RICERAIUTZL) State &ZD Link Speed Z:#iR3 D &. MU195020A SI-PPG @ AUX Output iS5
DA =20 D Trigger NFEELET,

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 ZfERA L THA > I &AE T DBEDEHRAEEZUTICRUET . CORIFERE Trigger
[CLD. DUT D& State NEDWVWDIHFA ST TEBR LU TCVIHEMICAET I D ENBIEETT,
Pick off tee

100 MHz Ref. Clock A
Fll|

Jitter Sub-rate
Clock Output

REF CLK IN

Data
Output

MP1900A CBB Riser CBB

Data PPG AUX

Rx Lane 0
Power
Supply
Input Qutput Tx Lane 0

DATA

) ~

| @
Terminator

Trigger

Real time scope

Fig 5.14 LTSSM Timing Measurement Connection

5.1.6 Eith

Gen4 M Base specification T(&. EIEOS D%\ \HY Revision 0.5 & Revision 0.7 DRI TEE SN TULEY,
Link Training MX183000A 5 JAIM Option /RF > =2 w7 L. EIEOS M3d/& Revision :%EN. DUT X
J&®D Revision EEE U TWWBIMEZR L TSIZEL. INHHD D TLRWEESFIEECEELEE A,

F7=. Recovery Route T® Link BB Ih L7QL\EE. Recovery Route TI&72<. Configuration Route
T Loopback IABEICEFE T DM EDHER T DH7EBH N E T . Configuration Route TH Loopback JREE(C
BRINE. BERBIFEY Jitter M/BAENRIRE(CIRDE T,

5.2 Loopback [CZE#84# Sync Loss [CIRDTUESBES

RI(C. Loopback (CERULTHE. /\F—0REANEIIE T BERBIENTE/RL) Sync Loss RRE(CIRD T
WDIZEICER SN EZTEHLET .
Link Training & 7M™ BER Measurement /R >z 20U w09 3 EEEHRIC BER BIEBEANRREN
F9., TOEMEODET(CdHD Sync Loss D LED M. A< =ML TLVE5 Sync Loss BAEZERLTULET,
EU Sync Loss & Error EREAE LU TLVRWMEE(C(E. CDERET Go / No Go iibZzXMd D ENTSE
FJ. BER Measurement RY> %z I & UTORS/PUEBEENAHEET. 2T 63 ¥R Error i 1
BT UEE LR D EHE. DUT (. PCle Gen4 Rx Stress stBR (CEIEE/RDFET,



Equipment Setup | Link Training | Run Test ‘ Graph [ Report Outputting Test Pattem

Specification DUT
01 . Unlink
0(1¢ PCle 4.0 Y 500,19~
. Test case Setting
LTSSM State Loopback Active. Master EC Threshold RXLEQ
Linkup Speed 16.0 Gbps
Pass/Fail 7 [Confisure
8b106 Received Transmitted | BER Measurement
SKPCount e e Cycle
Symbol Err e LTSSM Log
CurrentRDEr - Gating Time
Symbollock e bpback through
Switch To
Manual BER Test
L2 XN Received Transmitted t Pattern
SKP Count 47702 PRriel Total BER e ”
DCBalance 0 Bl Total Error Count =
MCP -
Sync Header Err 0 Total Bits
Parity Err 0 T
B imeout
Block Lock Aligned Current BER 0.0000E-09
Sync Loss [] Clock Loss [] Option

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

Link Training #74/AT® Option 20U w2 U TAED/\SA—-FZEELET,
rw;' Option ﬁ

State Machine ‘ SKP l Link EQ_ RF Parameter | Trigger

Tx Rx

Initial Preset [ g =
- - CTLE Gain [dB! -6

for 2.5 GT/= P4:0.0,0.0 ] in [dB] -

Loopback Preset |Manual ~ Amplitude (Vpp) 1.368

P9:0.0, 3.5
P10:0.0,0.0

Close |

Fig 5.16 Sync Loss Parameters

RF Parameter # JAI(C. CTLE Gain & Loopback Preset EWVD ZDD/INSA—-HFHHDET,

DUT H'5 ED A®D Trace WE< ASMEBD Eye BV TULB K DRMHE(C(E. CTLE Gain Z 0 dB (CERTE
LTLIZEE) CTLE (E. Channel DIEKR(ICEI>THUTUE>TEASESD Eye ZBUBH K HEEEF> TUL
FIN, MNHEXTDEESBERD Loss NAE<IRDBE, WX > T BERAENTE R RDIHZENDHDFT
DTTFELIZEL), MP1900A M ED T(E 0 dB 1'5-12 dB DT CTLE Gain ZERERIGETI M. Eye i
FAWTWB LS THNUE. Gin [FRESBEDMEIC UIZAMNIE LI <RDET,

Loopback Preset (&, Loopback &M MP1900A MSFHET BESD Preset ZEE I BEDTI,

RF Parameter 4 J M Loopback Preset # Manual (CEE I D&, Preset BN EE TSI LDCRADE
I, CDINSGA—FDEE(CLD. Channel £FHED MP1900A 5% DUT ' IELULKZEL. Loopback T
EBLDCRBINENEHRIT D ENTEET, Link Training ¥ 7AW BER EIEEEA_ED Preset IEBE T
CERDEENTEETI DT, Preset (BZZEE LIRNYS Sync Loss IREEZ R TS F T,
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5.2.2 JH3Z®M Reference clock ZEMAT BB SD Sync Loss Parameters

DUT SHITEZRNY. N ENIRIZID Reference clock Z{EA T Di5E. DUT CRITERHAIT (SEMERIREN Y
WCERIXRDET, PCle 7/ X (L. @F. AZPD FIFO & SKP ordered set & {F> T DEMERKEDES:
IRIRL TULVET, Common Clock ZfEA T 315E. /1 XEOIMERIEEIIE—TIDT. AETHAT
BINSGA—SZZBU CEMECHE>HDDFELE A,

% 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 370D Reference clock Z{ERT DIHED Sync Loss Parameters

Option EIFEA®D SKP 5 T. SKP Filter Z Enable (C9 % &, SKP ordered set Z BER 7370 > hDIHRMN
S5HFZEMTEET . SKP ordered set (&, BMFEIRBDEZIRINT DT2HDEDT, TNEERBEE LOR
BRZERFDODIFTIE/RUVZ8. Filter & Enable (C LT BER AIERMRMNSHULET,

F)\A AN DED I 35— DHIC(E SKP ordered set "EFENTH D ZD SKP ZIEHESED LT
FIFO 7" Full X2 Empty (CIRSRVKSICFAEEEINE T, Sync Loss MEELTWWBEREEEL T, /1
XEDEMERIRE DE%R . SKP 127 )\ ZA®D FIFO MIRUN L ENTULVRVLAIEEMEN S D FET . MX183000A
T(d. BRESED SKP TREWERIRBDIL ZRIRL ENRWMBEDTZH(C. SKP Symbol length Z&< Uiz
D, SKP%Z 2 BIEHRTRELIED I DIENTEFT, SKPZZRESED LT, FIFO [CIRE=NDT
—SADENED U BMERLREDZENRINEMN T, Sync loss ZEIE CEBe]gEMENHDET,



5.3 Loopback (CE#8# Error MREEULUTUXSEE
Ex1&(C. Loopback T BER ZHIFE TED K DIMRRET. Error MEE LU CUESIBEDMUEZSLH LUET,
5.2.1 Tie# LZE U7z CTLE Gain X° Loopback Preset DiEZEBEFRZE L THD &, Error iR <23 0]EEMH
NH0DFET. TNTE Error BMR<RRSIRVEE(CIE. SI, RI, DM ZHIILTLWB X kL X% 1 DD Off
(CLTWL, FeFMEZAUITDFITF TSI ET, Error Free ERRBRERI CENTEFXT, AMLAZ
Off [C UTZiREES D WVNIIE L D BAMR L UTZIRRET Error A<D TEIBEICE. T/ M RDX ML XA
Z LT DRENDDINELNFEA.

6. ¥&&H

AfETIE. MP1900A ZfEA L T. IRTE PCle Workshop TFEZSESHTL\D PCle Gen 4 M Rx Stress iitE&
757k & Trouble shooting 3AICDWTCEEE LE LTz, PCle Gen4 (&2 PCle Workshop THRERTSENTE
D2(CHEIESNTVERE A, 77>UVIESEEE Workshop TOBIRIZIEEL., SEMREERRRECEMITD
Solution Z%& 1 A — (TR UHITET,
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