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:Serializer / Data Path e
¢\#:) Jsla> serialization ratio I sl =
¢ GT/s (NRZ) V% G A oL 5 per-lane osls &
a.g clocking L (multi-stage serializer) (glal> ol (g ko &y smpas (g Hlwesl, ®
.(quarter-ratel, half-rate)
= TX Driver:
¢ Current-Mode Logic (CML) ,, sz Jols jlsla
(ol S Juo Fe 0 Y o B o5l 55 Gl LB s 5 asl
(oal 1 BF 0355 Hee) oot BB g - il
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= Pre-emphasis / Equalization:
¢ FIRG g0 ok 5 Coaw s €qUalization (g jluesly
-tapy’ l>=.> »# stap (main + post-cursor) ¥ sli>
(¥ i 235 b 5 panly L6l B
WU Loyl 5 b bz pre-emphasis o e ol Ol
(& oiS” 5 Clocking e
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Input signaling:
«(differentialY 5ons) Differential / Single-ended =
«(v++ to ¥-+ mVppd ) Voltage swing range
(V+ A—+ ¥ D) Common-mode range =
Termination:
* On-die termination : ©+Q ) + 7 (programmable preferred);
= Calibration method (ZQ / replica bias).
peaking ol 5 L Nyquist frequency i, Jola> Wb oub'};f K)MJT Bandwidth
058 al b JUIST 310l )
«PAMY ! ,,) Nyquist X + V- Jslu>
«GT/s — BW =~ A GHz \% Yzs) (st data rate !,
Equalization;
CTLE;
«(- to 1Y dB Se) Programmable gain peaking

e Zero/pole tenability;
BER 3540 5 S loms <Ol 55 oy trade-0ff Ldow L b s &l (g )Last| DFE ol

£3 gt 4 5
¢tapo—) s tap sl

Adaptive / fixed;

Optional;
VGA (Gain control loop)
Channel loss target :\+ — ¥+ dB @ Nyquist

Sampler / Slicer;
Type : Strong-arm latch / sense amp;

¢+ v. mV > :Offset tolerance

Input-referred noise target;
Aperture time constraint;

Clocking Interface;
Clock from CDR;

Multi-phase clock (e.g., ¢/A/Y 1 phase);

Duty cycle tolerance;

Performance Metrics;

BER target :< Ye-\Y (typical for UCle short reach);




Oy o & L Sensitivity . 0+ mV~) Minimum detectable swing :Sensitivity e
€3 gk d’:,\f} o x5 Cada BER 4 slaws (g1, minimum input swing
e Jitter tolerance :Sinusoidal + Random jitter mask;

e Power Target;
Zslnominal Lyl 5 518 GTis &5 55 1-Y- MW per lane ji S Ooda (b ae 0155 @
¢-v- Clocking
Mo &l Sy )3 basylone plo Lol 09 0 400 ¢ Bang-bang (Alexander) g CDR jl ool |
s Job BB 23
gitter profile « «., v-— MHz :Loop bandwidth
c<order ynd :Loop order
[(critically damped) - v~ :Damping factor
¢— ¢— Training & Calibration
e Link training FSM,;

e Deskew;
e Timing calibration.

¢— o— Interface
e UCIe PHY interface;

e Elastic buffers.

¢-1- Power Management
® | ow power states;
e Dynamic clock gating.

¢-v- DFT
e |oopback modes;
e Built-in self-test (BIST).

S S99 9 UCIe Streaming Olof Y1 -A -¢
dane bonding) <= -l 535 OU > . Cw | sIIPHY v »>UCle Streaming mode I sl
(adapter) e S5 4 & &1yl uoman 358 =45 proposal ;s ., @lignment flow control
5l 5 S S s Gl S 55k a3 5 k55wl

: (Data Path) esls s -3
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by = LPHY & 5L 5l 5ea Slles 015 @
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¢ g Lre-\Y u= 5 BER COoua
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: (Link Management) ¢Sl o e -
¢la IaneL;,'!J:(.A)deskew S olasy o
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STl
¢z test bench L Functional verification (SystemVerilog/lUVM) e
¢S JUT (5leS sk 1 SPICE mlaw 55 simulation
¢ TXIRX s sl ,» Mixed-signal co-simulation
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Cols s a5 sl gl 55 BER (5,8 0510
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BER measurement;
Eye diagram analysis;
Jitter tolerance;
e Link training validation;
e Channel modeling (package-aware).

S S e b i pd 5l e ol fﬂ 3,090 opl .l sl 5l acceptance criteria g test plan «i,)

A adl 5 b Ol iy

B 125 3380 &9.70" o)'gag&@g}é o

(S wdiges Olog e 9 Silwdmd S 95 -) -1
¢ ke, Jus s RTL (Verilog/System Verilog) e

Analog schematics;
Layout (GDSII);
LVS/DRC reports;
Extracted netlists (PEX);
Timing models (Liberty);
3L &y 5o 4o IBIS/AMI models

Test bench and verification environments;
Test plan and test report;

¢ (Block Diagram) &S b s solers
(ot o e 0L o J S~ packet L) S5, o
tSllas 015 5 2l s
tCod (6593 43 Ol g 5 Coluw e
dnterface 5 s lLexs Specification

e user guide / integration guide;
¢ss\guis Floorplan

e Power grid strategy;

/O !, ESD strategy

e Package model assumptions.
Kol Obogye =Y -1
&35l ge 7 ... s (Bonding Diagram) SYVLas| 4 il sy b plas Oledr (4 <=lf (b g0 co 1Ll
s 13 a5 b Ol e S e slasl 3 (b sl 5l e L 2Lk ST
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O IS (19w 9 Sl S RE - -1
¢ IP «J 4 Datasheet e
tapl S s PHY &S5h (golons

¢S Ol ygws 5 osleal Manual e

(Source Code) ,i5lp 5 e a5” @
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¢«JLaslinterposer-based ;| jlzi, e

e scalable lane architecture;
oS B LS okl g ssi I by mm b short reach channel i, . L PHY -l

¢3 45 ba> (sua BER &5 Wil g 5 L Nyquist
«die-to-die ! latency optimized
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