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PCI Express Base ¥, (backward
compatible Y,Y/Y,))

v.0 GT/s, 0,- GT/s, A,- GT/s Data Rates

PCle Standard

Ab/y-b (Gen)y/y), \vAb/\y-b (Geny) Encoding

XV, x&, XA, x)1 (configurable) Lane Count
PIPE Y.x compliant () 1-bit SDR / A-bit
DDR for GenY)
L+, L*s, LY, LY,Y/L)Y,Y sub-states Power Management
On-chip PRBS-V/Y), loopback, Rx eye scan
(1-bit), margining

PIPE (PHY Interface for PCI Express)

Test/Debug Features
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Description

Deliverable Item

Category

DRC/LVS/antenna-clean
layout of the complete PHY':
PCS, PLL, I/O pads, ESD
structures, decoupling, and
seal ring.

GDSII Hard Macro (final
production)

Physical abstract for
automated place & route: pin
locations, metal blockages,
obstructions, and routing
guides.

LEF Abstract (Cadence LEF
o,v+)

NLDM and CCS models for
all digital interface pins;
clock-to-out, setup/hold, and
constraining timing arcs.

Timing Library (.lib)

Transistor-level netlist for
final LVS verification
against GDSII.

CDL Netlist
(translator-ready)

Post-layout parasitic
(R-C-CC) for critical analog
lanes; enables chip-level
power/performance sign-off.

Extracted SPICE Netlist

Documentation mapping
GDSII layers to target

Layer Map & Tec file Info

Design Database &
Physical Views




foundry mask layers;
includes dummy fill
exclusion guidelines.

Full reports proving clean
runs with the
foundry-qualified rule deck
for the chosen ¢ +nm PDK.

DRC/LVS/ERC Sign-off
Reports

Encrypted System Verilog
BFM for the PIPE Y.x
interface, enabling
controller-side simulation
without internal PHY
visibility.

PIPE Interface
Bus-Functional Model

(Optional) Clean Verilog if
top-level digital logic
(register interface, PMU)

requires soft implementation.

Synthesis-ready RTL for
Digital Wrapper

Rules for integrating PHY
into full-chip scan chain
(safe 1/O boundary,
test-mode controls).

Scan/DFT Insertion
Guidelines

Tcl scripts and SDC
constraint files for the
vendor-recommended STA
tool.

Static Timing Analysis
(STA) Scripts

Translation models for
coverage calculation if the
PHY contains scan flops.

ATPG Models

Digital Integration & Test
Collateral

Complete UVM testbench
with agents, scoreboards,
coverage groups, and
sequence libraries for PCle
v,y LTSSM, recovery

equalization, power states,
and error injection.

UVM Verification IP (VIP)
Package

Wrapper that mimics the
PHY’s PIPE-side behavior
for initial controller
integration testing.

PHY-Bus Verilog Model

Pre-defined sequences
(PRBS, compliance patterns,
jitter tolerance stimulus) for

lab validation.

Compliance Test Vectors

Verification Environment &
Compliance Suite




Makefile/shell/Python scripts
to run full UVM regression,
coverage collection, and
report generation.

SVA bindings for PIPE
interface and critical state
machines; formal proof Assertion & Formal
scripts (if applicable) for Verification Scripts
deadlock-free LTSSM
transitions.

Regression Scripts

Ky nib Syl - -0
&35l g0 = ... s (Bonding Diagram) S¥Las| aidi oy b ples Oledr (4 @f (b g0 005101
B e R T S P R P S eI
S 1S P9 9 (S ilwiiue S BB -Y -0
¢IP 4J,| Datasheet e
tlapl Ss 5 PHY &S5k (g lens

¢S Ol gws g eslazwl Manual

(Source Code) i e 5 e IS

Sk -7
] ol wu&i OLA) ol YA CJJ& (5‘]’" L;‘JJ

bV :GDS I .X:Jj)&)uwj‘_;)l.wgbb ®

¢l # :(Tape out) giludigas @

olo Y2 551 5 bl s s (Ko, @
beoks -V

b 4 pees -) Y

Ol e sl Joally sz s b 5 Ole g 35le & it B (Vb 5 2 s g Glanil (05,5 4 5 <SS
JyM‘y-ﬁ)CfQM\?'a de)J

ol b oo ele Can cldel a5 samme) ole )3 Ole g Oskn 00 L pale Cin @

(Aol 7 b ars 5 Loy Ve




tole y3 Olog Osalus Vo 16 S5 Ly gmiils @
tola 53 Obe g8 O gdus VO 16 875 gmiils @
ol 53 Olo gl Ok A 1di )l (il )IS gmiils @
(Tape out) (& lwdiges Do =Y =Y
BB slul Cg (PDK) L34 55 il s 5 (Foundry) asl 5 Cole 6l 557 45 o zs Slads &1,
S s S o &abp Solem b 5 bl 5 (b Ol g o S0 Gy b S el 5 (5 5Lusi 55 5 GDS I

g dal g Ol 20l sl g (6 55ks ¢ ode iglas

Gl § SRl Sloas ¥ -Y
Go b 5l Ol mils sl 5 (55l ¢ oode Cislae ¢SKog 501 S o sl ule b o Slads ol
b el g ) adl 5 b O i e S e
S0 cudlo -A
S b PGS o cHDLslaaS™ Jalds (o35 4 (sake 5 (35 slaors 5 5 Loz slis olS” &S

0)l>-|u|j@-‘j]ad‘rgﬁéﬁ;fﬂLJ};M‘Pc‘}bm‘}L&h(jQ‘AJ_ﬁmcGBJ\J_.w‘ GDSII

sl dal gt 1 b g 5 5 s slins ul oaled 51OBGN 5 gemed BB i ¢ o3l (S sLamil 1 (6515 0 56

ol oslimal K5 glaess 5 LOT 3l lg oo




