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Moore's law in HEP

MOORE'S LAW ‘
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Name D-OMEGA lon LHC1 FE-I3 FE-14 FE-I5
Year 1991 ~1996 ~2005 ~2011 ??
Technology Node 3 um 1u 0.25 um 0.13 um 65 nm??
Chip size 8.3x6.6 mm? 8x6.35 mm? 10.8x7.6 mm?  10.2x19 mm? ??7?
Pixel size 75x500 um? 50x500 pum? 50x400 um? 50x250 pm?  25x125 um???
Pixel array 16x63 16x127 18x160 80x336 ???
Transistor count ??? 800k 3.5M 80M 1G?
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Switch to big “D”, little “A”
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Traditional Mixed-signal Design Modern Mixed-signal Design
Physical hierarchy separates Digital and analog distributed

digital and analog

throughout design

Same pattern for HEP
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* Verification plan

e Simulation

* Assertion based verification
* Formal verification

* Mixed signal verification

* FE-14
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¢ 1 Functional Requirements

¢ The funrtsonal sequirements will by detadled hers = bwo sactions. The fist section, Functional
Interfaces, diarsson operition ot [he mierface/peotocel level Tha fasctionnl eterfarer of the
DUV are an AMBA AKB bus and two Rl duglix MIT wtesfices. Tha tecond sectaon, Core
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¢ Section welight :
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¢ 1.2,1__DMA Controller
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= (3 [3] 3.1 functional Interfaces
e 3.1.1 Ethernet Ports
© O [31%] 3.1.1.1 Ethernet Frame Format
@ 0 [3¥] 3.1.1.2 Mul Signaling
=0 [355] 3.1.2 AMBA AHB Bus
g0 3.1.2.1 AMBA AHB Slave Interface
O B 3.1.2.2 AMBA AHB Master Interface
Q B8] 3.1.2 3 AMBA AHB Master2 Interface
| 3 [38%] 2.2 Core Features
= 2 [ 3.3 Code Coverage
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A pattern describes a proven solution to
a recurring design problem

i //
-""\l \\
. \
eg —e my —
""""""" > \ \
\
ll k
grant N/
\I&'/’
start
/4

// A start can only occur after a grant for an active requestassert

property (@(posedge clk) disable iff (~rst_n)req[*1:8] ##0 grant ##1 req |-> start);
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initial
states . '
// SystemVerilog Assertion

property p_arb;
@(posedge clk)
req |=> ##[0:2] gnt;
endproperty
assert property (p_arb);

. e D ol : 2o T
8 umversitétbonnl




Static verification checking and simulation

Bugs
Found

>

Project Cycle

rEdnnri '
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Metric Driven Verification

vPlan: Not Loaded
9‘ vPlan =<8 Goaégedl:tm Refinermnent Mode: locs

Scenario (testcase) Model
Checker Mogel
HODL Instance based checks
HDL Type based checks
Functional coverage Model

Measure Construct v &) %] ¢ Instance based functional ct
¥ =) e Type based functional covel
+ =) HOL Instance based functiona
=) [5] HOL Type based functional cc
Execute = 52 N Code coverage Model
+ 50 e HOL Instance based code cov
v 3 %] HOL Type based code covera
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MS Verification

Analog Domain Mixed Signal Verification Digital Domain

Schematic
Generate Verllog-AMS
Model ofofofo

Validate Models to e or SW Testbench

Circurt specs

High performance, real number modeling for mixed signal verification

Maodels are easily ported between Virtuoso and Incisive environments
Run full-chip verification regression suites at digital speeds
* Benefits: Increased Predictability, Productivity and Quality (PPQ)
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Accuracy versus performance

Spice
\_L'E.;/ TurboS.pic?

Performance

1 20x 100x 500x 10K x

Source: Cadence Design Systems
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Modeling feature chart

Feature Verilog VHDL Verilog-AMS SV SV
(wreal) (2009) (2012)

Real value vanables v 7 v v v
Real valued Signalsinets o, 7 7
declarations
User Defined Types with reals v v
(multi-field records with reals)
Resolution functions for User- User-
multiple real signal dnvers Defined Defined
Ability to convert an v, Generic
interconnect to reallogic based oY Inter-
on the hierarchical connectivity : i connect
Ability 1o connect Real-{o-Logic
and automatic conversion of
values
Interact with elecincal signals
(Automatic Connect Module)
lestbenches with mixed signal v

content



FE-14 Top View

ANALOG

ARRAY
(digital part)
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END OF COLUMN

END OF COMMAND
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- verilog model

- Implementation (rtl/gate)
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FE-14 Verification environment
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Verification Environment
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For FE-14 we heve 4 OVC:

- PIX

- CMD

- REVEIVE
- MANUAL
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Questions?
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UVM register model

The Register Model mirrors
the content of the hardware
registers in the software
address space

UVM Register Model Functional Overview
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System Verilog

Language Complexity

: SystemVerilog IEEE 1B00-2012
: Systemerilog IEEE 1800-2006
Erlang
Smallzalk
Ruby
CH
C
Java
Cobst
o 200 400 &00 200 1000 1200 1400
| e | e c e Rusy | Smainalk Erlang rﬁ:;‘ﬁ;;&géﬁ“j;‘ﬁ;‘gﬁ
S spec_pages 855 a4 540 511 311 03 31 1285 1315
'-ke's'wurds. 23 . 50 . 32 . 104 . Az . & 28 . pial . 245
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A UVM layer for PyHVL

http://www.fivecomputers.com/a-uvm-layer-for-pyhvl.html
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