PCIl
1 SIG

Exhaustiver) a-:';lllr*r rl
Verification of PEIEE

Dimitry Pavlovsky
Cadence Design Systems

Copyright © 2010, PCI-SIG, All Rights Reserved 1



PCI >

PCI . EXPRESS
' SIG

Agenda

= Qverview of functional compliance verification
methodologies
v Traditional verification approach
v Advanced verification approach
= Detailed review of the advanced verification
methodology sign-off criteria

= Example of a real-life sign-off criteria for the
verification of PCle 3.0 Equalization procedure
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el Overview: Traditional PCl=
" Verification Approach

= Directed Testing: Create a comprehensive list of
all design features. Write testcase for each
feature In the list

v Advantages
— Great control for targeting specific design features

v Disadvantages

— Writing and debugging of hundreds or even thousands of
tests

— Finds only bugs you were looking for
— Maintenance nightmare
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et Overview: Advanced B
Verification Approach

Metric-based
Sign-off plan

Verification
IP

2
Y J\/L Coverage

Test cases

\

Failure and
metric
analysis

Optimized Resource Utilization
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= Advantages

v" Significantly reduces number of tests to be written
v" Finds deeply hidden corner case bugs nobody thought of

ey Constrained-Random,
Metric-Driven Verification

v" Uses clear sign-off metrics
v" Gets to full closure faster

= Disadvantages

v Takes more time to first test

Percent of
Functionality
Tested
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ey Metric-Driven Verification E&
Environment

=
Test

Suite =

VIP
BFM

Reusable constrained-

random tests
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VIP Monitor

Monitors bus activity,
DUT behavior, and
collects coverage
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eag__ Verification Plan — Focus E2&
of Further Discussion

|
\

<>
Test VIP
Suite=BFM
<

Enables Measuring Progress
Towards Verification Closure

o0

VIP
Monitor

Metric-based Sign-off

Verification Plan
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; vPlan: fhomefdimit ewi_libwr_pciefoms lan fPCIEWPlal
DE VPIaI‘] C=1 GD%IZEEUVE Refine:nent rk;ﬂude:rlngcal -ibfrpeiel fopland
Perspective: EndPoint, AER = On, ¥C 1-7 = Qff, Complets
EI---||___\_'| 13% | 7 - EndFaint, AERE. = On, ¥C 1-7 = Off, Campleter Albort = Off, Config Regquest Retry 5 = :
=3 [13%] 7.1 - PCIE instance :
I8 7.1.1 - TPL Compliance Check List
-E‘ 22% | F.1.2 - THEM Compliance Check List
I8 7.1.2 - DLL Compliance Check List
-[C3 [EF%] 7.1.4 - PHY Compliance Check List
=- 3 7.1.4.1 - Symbol Encading (04.02.01")
EE' 49% | 7.1.4.2 - Framing and Application of Symbols to Lanes (04 02 .02™)
- I3 7.1.4.2.1 - General (04.02.02.007)
E‘ E5% | F.1.4.2.2 - Framing and Application of Syvmbols to Lanes Rules (04,02 .0;
- 3 7.1.4.% - Data Scrambling (04,02, 03
23 [F3] 7.1.4.4 - Link Initialization and Training (04.02 04"
=- B 7.1.4.4.1 - Training Sequence Ordered-sets (04,02 04 01%)
E-C0 EEEN 7.1.4.4.1.1 - PHY.02.06#01 - 04.02.04.01#01
- 7ol 1.2 - PHY.OZ 0802 - 04.02.04. 01402
= 7.1.4.4.1.2 - PHY.02.06#03 - 04.02.04. 01#03
=1 3 F.ol4.4. 1.4 - PHY.O2. 06404 - 04.02.04 014044
- 3 7.1.4.4.1.5 - PHY.02 06H#05 — 04.02.0<4. 01#05
&= 3 714416 - PHY. Q2 06H#06 — 04 .02 04 01#06
IEIE‘ 38% | ¥.1.4.4.2 - Lane Polarity Inversion (04,02 04 02%)
a1 [C3 7.1.4.4.2 - Fast Training Sequence (04,0204, 03™)
-= 7.1.4.4.4 - Link Error Recover04. 02 04 04™)
+- [T [31%] 7.1.4.4.5 - Fundarnental Reset (04.02.04. 057
- 3 7.1.4.4.6 - Link Data Rate Megotiation (04,02 .04, 06*)
--El 7.1.4.4.7 - Link Wiclth and Lane Secuence Megaotiation {04, 02 04 07"
I 7.1.4.4.8 - Lane-to-Lane De-skew (040204 05"
0 [EEEN 7.1.4.4.9 - Lane vs Link Training (04.02.04.05™) 2
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ey Comprehensive BQI=
" Verification Plan is Key

= Since Verification Plan (vPlan) is used as an
ultimatesign-of f cri1 teri a, VvPl
of paramount importance

v Must fully and comprehensively reflect the target
specification

v"Must include clearly defined sign-off metrics

Sign-off plan

PI .
_v - w Metric-based

PCI-SIG Developers Conference Copyright © 2010, PCI-SIG, All Rights Reserved



ey Comprehensive vPlan BQI=
" Creation: Rule #1

= vPlan must be directly annotated from the target
specification
v ldentify and capture all areas in the specification
which can be addressed by functional verification

— Electrical aspects are excluded since they cannot be verified
by functional verification

v’ Capture them by using special tools or a regular
spreadsheet

PCI-SIG Developers Conference Copyright © 2010, PCI-SIG, All Rights Reserved 9



eag__ Specification => POI>
Verification Plan

b 4 Enterprise Planner EE x
File Edit Yiew Insert Tools Help
[=] [=]
D Mew vPlan jg Load vPlan (".ep, *.ep.¥plan)... | @ Save vPlan €7 Undo Redo
gen3sig.ep.vplan Field profile: ﬂ
vPlan Editor |['Pran | Specs | Implement | Updates | Inventory |
‘ b Hﬁ“& H Uﬁ” @ ‘ |[rem type section
§§ Full path MNew & Modified Featuresf4. Physical Layer Specificationf4.2. Logical 5.
[l genz sig. ep.vplan |Fran gen3sig.ep.vplan
? #[3 1 - Mew & Modified Features g@ Mame 4.2.2. 1#1 %alid sync header values
o #[3 1.1 - 4. Physical Layer Specification
¢ #0111 -42 Logical Sub-hlock Ipescription
? #[(1111.1-422 Encoding for 8 QT _s and Higher Data Rates B
-#[3 1.1.1.1.1 - 4.2.2#1 Data rates
¢ #[01.1.1.1.2 - 4.2.2. Lane Level Encoding vPlan Structure Must
o [@Rh11121 - A£22 1#1 valid sync header values|

Parallel Specification

‘69 u L ERLE PCI_Express_Base_r3 0.v0 9_draft_chd

e

Home Insert Page Layout Referances Mailings Review St r U C t U r e
L . J
| ) 7 |[Garamond ‘| |Parameters Click here to edit parameters
Paste ; (B I U ~abex, % Aav||¥- A-|||E ChapterN.. Emphasis 1 fighead2 Hs H6 = Evo'alh
Clipboard Font (P} Styles mEllEg‘a;
“||Grade resalution
i|lassariation set
Q_ erification scope default
4.2.2.1. Lane Level Encoding ‘| Manual logical instances
| Logical instances
10 Thephysical laver uses a per-Lane block code. Each Block consists of a 2-bit Sync Header anda Disable (deprecatecd) Ll
parload. There are two valid Sync Header encodings: 10b and 01b,_The Sync Header defines the |[Planned ftems
trpe of pavload that the Block contams. Exclude from grading = - U .
i = There are two walid Sync Header encodings: 10b and 01h.
A Sync Header of 10b indicates a Data Block. Each Data Block has a 128 bit parload, resultingina | - PDF spec 18
Block size of 130 bits. The parload is a Data Stream descibed in Section 4223, :

A Sync Header of 01b indicates an Ordered Set Block. Each Ordered Set Block hasa 128 bit
pavload, resulting 15 a Block size of 130 bits except for the SKP Ordered Set which can be of
vanable length.

\

All Specification Rules
Must Be Captured
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ee¢__ Comprehensive vPlan BQI=
" Creation: Rule #2

= Define clear coverage sign-off metrics

= Consider all possible scenarios and capture
them as planned functional coverage items

v Functional coverage items

— Traffic sent by DUT: to capture all types of transactions sent
by DUT
A Includes coverage for legal traffic only

A lllegal traffic generated by DUT must immediately be flagged
out by checks and simulation must stop

— Traffic received by DUT: to capture all types of transactions
received by DUT

A Includes coverage for illegal traffic the DUT is subjected to in
order to verify robustness of its design
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PCIl ¢
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PCI>

Sign-off Metrics: RX Coverage

= |ncludes all legal and illegal combinations

v 007 lllegal
v 017 Legal (OS Block)

v 107 Legal (Data Block)

v 11 - lllegal

b4 Enterprise Planner
File Edit View Insert Tools Help

=] [=]
D Mew vPlan E,g Load vPlan ¢.ep, *.ep.vplan)... | @ Save vPlan 7 Undo

gen3sig.ep.vplan
vPlan Editor Planned RX [ Plan | Specs | Implement | Updates | Inventory |
Yo B &% 0 Coverage ltem -[rem type wplancovmap
I ) AlFui path Mew & Modified Features;4. Physical Layer Specification;
I;m genzsig.en wplan ||P1an gen3sig.en.walan
o #[3 1 - New & Modified Featuras i) [Marne I_syne_hdr
o %3 1.1 -4 Physical Laver Specif A [Tyre Oy
o #[@111-42 Logical Sub- :
¢ #[@1111-422 Encd Jfor & GT_s and Higher Data Rates | e
-#[A11111-427 /Datarates :
¢ #[11.1112-42 . Lane Lewvel Encoding e
¢ @111.1.2.1/4.2.2.1#1 valid sync header values | Priority S
: Includes all sync header combinations, including illegal
COM@ ty_synic_hdr “lImplementation notes
- %[0 1.1.1.1.2.2 - 4.2.2.1#2 Data block size :
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PCI ¢ PCI >

Sign-off Metrics: TX Coverage

= |ncludes only legal combinations
v 017 Legal (OS Block)
v 107 Legal (Data Block)

= Any illegal traffic coming out of DUT immediately flags
out by checks and simulation stops

b4l Enterprise Planner
File Edit View Insert Tools Help

o o
D Mew vPlan | = Load vPlan ¢*.ep, *.ep.vplan)... ;g Save vPlan Iﬁ:ﬁ Undo

Ere =

gen3sig.ep.vplan
vPlan Editor Planned TX [ Plan | Specs | Implement | Updates | Inventory |
A= ) Coverage Item |[rem type vplancowman
g@ Full path Mew & Modified Features/4. Physical Laver Spe
H-M genZsig.ep.vplan §§ Plan aen3sig.ep.wplan
o #[3 1 - Mew & Modified Features “|[Mame 1x_syno_hdr
¢ #[0 1.1 -4 Physical Layer Sp H | COV
o #[3 1.1.1- 4.2 Logical su -
o #[11111-422 E g for & oT_s and Higher Data Rates §§ Description
%3 1.1111-4 Data rates :
e #[011112-4/ /1 Lane Level Encoding o | -
¢ @111.1.2//-422 1#1 valid sync header values | Priority
cOV@ v #nc_hdr : Includes only legal sync header combinations
covig | Implementation notes
e~ #[3 111122 -4272 1#2 Data block size :
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ee{__ Comprehensive vPlan BQI=
" Creation: Rule #3

= Define clear checking sign-off metrics

= Consider all possible deviations from the legal
behavior and capture them as planned check
items

vChecks to flag out DUTOSs
to legal and illegal traffic

v Checks fire when DUT sends illegal traffic
v Checks do not fire when DUT receives illegal traffic
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PCI ¢ PCI

Sign-off Metrics: Checking

= Check fires if DUT transmits illegal sync header
combinations

v 00
v1l

V

& 4 Enterprise Planner
File Edit Yiew Insert Tools Help

o o
D Mew vPlan :g Load vPlan ¢".ep, *.ep.vplan)... | @25 Save vPlan 7 Undo Redo
gen3sig.ep.vplan Field profile:
vPlan Editor [ Pan | Specs | Implement | Updates | Inventory |
‘ o H ﬁl" & H ® || ) ‘ lterm type wplancovnap
Planned Check | Full path Mew & Modified Features/4. Physical Layer Specification /4.2, Logical SU
a-M genzsig epplan §§ Flan gen3sig.ep.wvplan
¢ #[3 1 - Mew & Modified Features Mame R_PCIE_ERFx¥x _PL_SEMT _ILLEGAL_BLOCK _SYMC_HEADER
o #[3 1.1 -4 Physical Layer Specificatio i\ [Type CHI
e #31111-42. Logical Sub-hlock B
e #[11111-422 Encoding f = and Higher Data Fates §§ Description
-#[d11111-422#1D :
¢el@11112-4221L | Encoding ] | —
e [@111121-42 1 Walid syne header values ; Priority

Check fires when illegal hlock sync header combinations (00 or 11) get
transmitted by DUT

CO¥@ ry_sync_hdr
COVE ty_svnic_hdr
CHE (R PCIE_ERRxxx_PL_SEMT _ILLEGAL_ELOCK _S¥MC_HEADER

§§ Implementation nates
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eef__Comprehensive vPlan EQI
Creation: Rule #4

= For each vPlan section, identify potential test scenarios
needed to verify this functionality

= Though not a sign-off criteria, this information greatly
helps in creation of constrained-random test cases

v Enterprise Planner ------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------- E
File Edit Yiew Insert Tools Help
D N Pl Q‘:'L d vPlan ¢ lan) C'C'S Pl €5 Und SuggeSted
MNew vPlan | -2 Load vPlan ¢".ep, *.ep.yplan.. | @3 Save vPlan Undo .
=i o Implementation
gen3sig.ep.vplan ‘ Field profile:
vPlah Editor hment |/U|J|:Iates |/Imrentunf |
g |
NIEIE Planned Test ; o
Scen alrlo - §§ Full path \ Mew & Modified Features/4. Physical Laver Specification/4.2. Logical Su..
#l genzsio.ep.plan | [Plan \ | lgen3sig.epamlan
? #[3 1 - Mew & Modified Features §§ arme \ \ os_and_data_blocks_with_legal_and_illegal_sync_headers
¢ #[3 1.1 - 4. Physical Layer Specification A[[Tvpe \ | c
o #2111 - 42 Logical Sub-hlock §§
¢ #[31.1.1.1-4.22. Encoding fo and Higher Data Rates Description
o-#0111.1.1-422#1Dat :
o #(111112-4221 La | Encoding §§ —
¢ @111121-422] /valid sync header values /| FULEGTE] \ |

CO%P ry_swnc_hdr
CO¥@ 1y_sync_hdr g .

CHKQ R _PCIE_ERRA:xx_PL_SENT ILLEGAL BLOCK_SYNC_HEADER || [MPIEmentation notes
TC @ ps_and_data_blocks_with_legal_and_illegal_sync_headers B

Test to generate 05 and Data Blocks with legal and illegal sync headers.
Suggested distribution.

20%: Legal
2 0% llleqal

[
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el Comprehensive vPlan

Creation: Rule #5

= Keep your vPlan current to reflect changes in the

evolving specification

PCI>>
EXPRESS

v Keep clear vPlan/Spec pairs for each spec revision of

Interest

PCI-SIG Developers Conference

Functional
Specs

o

Verification
Plans

\/

Copyright © 2010, PCI-SIG, All Rights Reserved

17



ey Comprehensive vPlan SO
Creation: Rule #6

= Hold in-depth vPlan review with your colleagues

v The more eyes will examine your vPlan, the more
accurate your sign-off criteria will be

v Do not underestimate complexity of a quality vPlan!

T
AN
-
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ey More Complex PCle 3.0

Example

= Equalization Procedure, Phase 2

v Upstream Port adjusts the Transmitter setting of the
Downstream Port along with its own Receiver setting

Upstream Port J [Downstream Port

EP

—

PCI-SIG Developers Conference

Adjustment of
Transmitter Settings
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=l . Equalization Phase 2

Seguence of Events

EP

Upstream Port
Transitions to
Phase 3

\

PCI-SIG Developers Conference

%;eam Port Downstream\PoH

:#S;\\an/Unsup

TS1s: EC = 10, Val ue C

TS1s: EC = 10, Val u-€d
TS1s: EC = 10, Val uk
TS1s: EC = 10, Val u

TS1s: EC =11, Value C2
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Downstream Port
Initiates Phase 2
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Legal
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ey Let ' s Focus oEBRs

Downstream Lanes

4.2.6.4.2. Recovery.Equalization

4.2.6.4.2.1 Downstream Lanes
4.2.6.4.2.1.2. Phase 2 of Transmitter Equalization

L Transmitter sends TS1 Ordered Sets with EC = 10b and the coefficient settines_set on each
Lane independently, as follows:

o  If two consecutive TS1 Ordered Sets with EC=10b have been received since entering Phase

2, or two consecutive [S5] Ordered Sets with EC=10b and a preset or set of coefficients (as

specified by the Use Preset bat) different than the last two consecutive TS1 Ordered Sets

with EC=10%k:

¢ [If the preset or coefficients requested in the most recent two consecutrve 5] Ordered
Sets are legal and supported (see Section 4.2 31:

®  Change the transmutter settings to the requested preset or coefficients such that the
new settings are effective at the Tranzmitter pins within 500 ns of when the end of

the second T51 Ordered Set requesting the new setting was received at the Recerver

pin. The change of Transmitter settings must not cause anv illegal voltage level or
parameter at the Transmitter pin for more than 1 ns.

m_ Reflect the new settings in the transmutted TS1 Ordered Sets and clear the Reject

Coetficient Values bit to Ob

¢ Else (the requested preset or coefficients are illegal or unsupported): Do not change the

Transmutter settings nsed, but reflect the requested preset or coefficient valies in the
transmutted T51 Ordered Sets and set the Reject Coefficient Valnes bit to 1b

» FElse: the preset and coefficients currently being nsed by the Transmitter

PCI-SIG Developers Conference Copyright © 2010, PCI-SIG, All Rights Reserved
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EXPRESS

™" Relevant VE Topology

Test
Suite _|

v\

EP
VIP
BFM
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Upstream Port Downstream Port
TX

< X< o

EP
VIP Monitor

Monitors bus activity,

DUT behavior, and
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Three Functionality Aspects

4.2.6.4.2. Recovery.Equalization - FunCtlona“ty |n thls
4.2.6.4.2.1 Downstream Lanes SeC‘“On Could be broken

4.2.6.4.2.1.2. Phase 2 of Transmitter Equalization d
own to

O Transmitter sends TS1 Ordered Sets with EC = 10b and the coefficient settings_ set on each

Lane independently, as follows: \/ Start Of Phase 2

o If two consecutive TS1 Ordered Sets with EC=10b have been received since entering Phase \/ T ransm |tte I acce ptS
2, or two consecutive TS| Ordered Sets with EC=10b and a preset or set of coefficients (as .
specified by the Use Preset bit) different than the last two consecntive T51 Ordered Sets p o pOSGd Se'['[l n g S u pd ate
with BC=10h:

, | | . v Transmitter rejects proposed
¢ If the preset or coefficients requested in the most recent two consecutive TS| Ordered .
Sets are legal and supported (see Section 4.2.3): Sett| ngS u pd ate

8 Change the transmitter settings to the requested preset or coefficients such that the

new settings are effective at the Transmuitter pins within 500 ns of when the end of
the second TS1 Ordered Set requesting the new setting was received at the Receiver

in. The change of Transnutter settings must not canse any illegal voltage level or
parameter at the Transmutter pin for more than | ns

B Reflect the new settings in the tranamitted TS1 Ordered Sets and clear the Reject
Coefficient Valnes hit to Ob

¢ Else (the requested preset or coefficients are dlegal or unsupported): Do not change the

Transmitter settings used, but reflect the requested preset or coefficient values 1n the
transmutted TS1 Ordered Sets and set the Reject Coefficient Values bt to 1b

¢ Else: the preset and coefficients curently being nsed by the Transmitter
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perl
vPlan: Start of

|#D 1.1.1-4.2 Logical 5ub-hlock
-#Q1111-422. Encoding for & GT_s and Higher Data Rates
o [31.1.1.2 - 4.2.3. Egualization Procedure for operating at 8GT_s Data Rate
o-#[21.1.1.3 - 4.2.4. Link Initialization and Training
- #(11114-4726 Link Training and &tatus 5tate Kules
o [@1.1141-426.1 Detect
o [311142-4262 Poling
e (311143 -4.26.3 Configuration
¢ [@1114.4-4264 Recovery
o [1111441-42641 Eecmery Rowrlock
? (1111442-42642 Eecmery Equalization
o [31.1.14421-4264241 Transmitter sends TS1 Orclered Sets on al configured Lanes
? [(11114422-426421 Downstream Lanes
o [(311144221-4264211 Phase 1 of Transmitter Equalization:
¢ (111144222-4264212 Phase? of Transmitter Equalization:
¢ @ |1.1.1.4.4.2.2.2.1 - 42642 1241 5tart of Phase 2 - T51 05 transmission
CO¥Q rross__tw_ts1_eclo_all_config_lanes
CO¥Q 1y_phasel_to_phase? transition
CHEQ R _PCIE_ERFaxx_PL_OS_MOT SENT _SIMULT _OMN_ALL_LAMES
COVQ 1y illegal_phasel_to_phase2_transition
TC @ illegal_trans_to_phase? _by_upstream_por
CHEQ R _PCIE_ERFuxxx _PL_ILLEGAL_COEF_PRESET
(2111442222 -42.64.2.1.242 Acept Transmitter Settings Update
(0111442223-426421243 Eeject Transmitter Settings Update
(111144222.4-4264.2 1244 Transition to Phase 3
(A111442225-4264212#5 Timeout to Fecovery Speesd
o [111144223-4264213 Phase3 of Transmitter Equalization:
o [31114423-426427 Upstream Lanes
o [3111443-4.26473 RecoverySpeed

TTYTT

PCI=>

Phase 2

-| = Coverage:

- v" TX Phase 1 to Phase 2
transition

v TXTS1 OSs with EC=10 on all
lanes

v" RX lllegal Phase 1 to Phase 2
transition by Upstream Port

= Checks:

v DUT does not send TS1s with
EC=10 on all lanes

v" DUT sends TS1s with illegal
presets or coefficients

= Error scenario:

v lllegal transition to Phase 2 by
L Upstream Port

= [1111444_-42644 Eerpyery Rt

I | [ 0

L
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PCI ¢

*'

B3 111 - 4.2, Logical Sub-block
-#d1111-422 Encoding for & GT_s and Higher Data Rates
- [@1112-4223. Equalization Procedure for operating at 80T _s Data Rate
o #[0 1.1.1.3 - 4.2.4. Link Initialization and Training
9 #(11114-426 Link Training and Status State Rules
o [@1114.1-4.26.1 Detect
o [(D11142-4262 Poling
- [@11143-4263 Configuration
¢ [@11144-4264 Recovery
- [3111441-42641 Fecovery BowrLack
$ (3111447-42642 Fecowverny Egualization
o~ [31114421-4264.2#1 Transmitter sends T51 Ordered Sets on all configured Lanes
¢ (11114422-426421 Downstream Lanes
o [111144221-4264211 Phase 1 of Transmitter Equalization
9 [(311144222-4264217 Phase? of Transmitter Equalization:
o~ [3111442221-4264212#1%ar of Phase 2 - TS1 05 transmission
¢ Q111442222 -42.64.2.1.242 Accent Transmitter Settings Update|
COYQY rross__ry legal_prezet_update_requested_all_canfig_lanes

CHEQ 'R _PCIE_ERRyon_PL_EC_TS1_DOESNT _REFLECT _REQ_EQ_COEF
COYQ ross__ry legal_coef_update_requested_all_config_langes

COYQY cross__ry_preset_in_last_2_ts1s_different

COYQ) cross__ru_coef_in_last_2_ts1s_different
CO¥Q rross__update_accepted_all_config_lanes
CHK D R_PCIE_ERExxy_PL_EQ_TS1_DOESNT _REFLECT _REC_EQ_PRESET
CHRQ R _PCIE_ERFxxy_PLLOS_NOT _SENT_SIMULT _OM_ALL_LANES
CHKQ 'R_PCIE_ERRxxx_PL_ILLEGAL_COEF_PRESET
o [@ 11144222 3-42642 1242 Eeject Transmitter settings Update
o [3111442224-4264212#4 Transition to Phase 3

o [3111442225-42642 1245 Timeout to Fecovery speed

F

e [011144223-42643213 Phase3 of Transmitter Equalization:

|4| | I

b

v

PCI-SIG Developers Conference
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vPlan: Accept Transmitter EQ=
Settings Update

= Coverage:

v" RX: Legal preset update request on
all lanes

RX: Legal coefficient update request
on all lanes

RX: Two last received consecutive
TS1s have different preset value

RX: Two last received consecutive
TS1s have different coefficient value

TX: Transmitter settings update
accepted on all lanes

= Checks:

v DUT does not send TS1s with
EC=10 on all lanes

DUT sends TS1s with illegal presets
or coefficients

Transmitted TS1s do not reflect
requested presets/coefficients

v

v

v

25



eef__ VPlan: Reject Transmitter &8

Settings Update

¢ #21.1.1-42 Logical Sub-hlock ? = Coverage;
-#11111-422 Encoding for & GT_s and Higher Data Rates
e [311.12-42.3 Egualization Procedure for operating &t 8CT_s Data Rate v RX: lllegal preset update request on
o~ #[3 1.1.1.3 - 4.2.4. Link Initialization and Training - all lanes
? *o_t' B s e e et Sle s v RX: lllegal coefficient update request
o [111142-4262 Falling on all lanes
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Summary

= Constrained-random coverage-driven
verification methodology Is superior to the
traditional directed testing approach

= High-quality metric-based sign-off Verification
Plan is the KEY to exhaustive pre-silicon
compliance functional verification
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