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Hardware FPGA-based Formal Intelligent Logic
Emulation System Prototyping Verification Verification Simulation
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A Fatomic seq 5 AIPZRAYME 1 5 B R, ERGSA LW

M S FIPL S A, TR RAE =R G i ELSL B

it 72 EX SR GIES AKX 2, SSE
72 2 MERERNTNEE




S 75 GiF 18 2 B 70 FY) Bk K

IERR B RIhFER

1. GPS -CPU - CAM - DMA -- DMC
2. PAD - CPU - WIFI - DMA - DMC
3. NFC -FMC - CPU - PAD - DMA -

DMC

soc_top {
dma_c dma;
ip_c ip_util;
dbuf dbuf_p;
dbuf_p *;
dramtest_a {
{

dma_c::dram_xfer;

}
}
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SV top test

Trans_item
Basic sequence

Non-rand-
transaction

Basic Sequence

Sequencer

Driver

task to call the
C function

C:
run_pss_task()

Get the data
from C test

task
send_transaction()

C range data transfer to SV
range by DPI & tasks

Data is unpacked in C
After transfer, data is packe

base sequence
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PS.S scenario
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bit [31:0] addr[16],
bit [31:0] data[l6],
bit rd_or_wr,

int burst_type,
int hsize,
int length

Transaction in UVM TB
ahb_master_transaction

action 4_master_ahb {
master m1, m2, m3, m4;
constraint {
(m1.mID==1);
m1.read_weight ==100%;
m2.write_weight == 50%;

CHISV I3 5] H 1Y 45 8 25 1)

DPI & tasks
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struct burst packet {

rand bit in [0..65535] start_addr;
rand operation_ type oper_t;

rand burst_ type burst t;
rand transfer_size transfer_s;
rand bit in [0..65535] length;

Transaction in PSS

action master {

Activity {
select{ [$read_weight]: do read.with( constrain);}
}

}

action write {...... }
actionread {...... }

One action as one time of write /read operation, Very flexible combination between actions, cross layer, cross type
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Key definition for descripting a verification

scenario
accellera

» Collection (list, map, set, etc.) .

3 Operator expression Portable Tes\t’ :g?o?]ti%ua:us Standard
 Component action

 Activity control-flow construct

* Flow objects

* Resource object

» Algebraic constraint

« Coverage Spec construct

« Target template implementation
» Conditional code processing

February 2019
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Sequences Manually creation!
classes

Modify
constrains Agent / Driver

Test cases

Direct cases

- Coverage driven l
- Case en

- Scename-model aute- User define SV
improve coverage

Manually creation!
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When Automotive FuSa Met IC

Jimmy Sun Technical Director from X-EPIC
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Automotive Semiconductor
Question: How to switch my current IC to _
automotive version? e FERERS

nal

Answer: No. it Is not reasonable. . Safety

Traceabil Traditional

Question: What should we do if we want ity IC Design
to plan a automotive IC/IP?

Answer: at least, you should consider
functional safety, reliability, Cyber
Security and traceability.
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What is Functional Safety in semiconductor?

* Functional Safety in ISO 26262-1(Vocabulary)

» Absence of unreasonable risk due to hazards caused by malfunctioning behaviour of
E/E systems.

* Functional Safety in semiconductor
» To avoid, detect and control systematic failure;
» Perfect manufactory, reduce DPPM,;
» Detect and control random hardware failure;

EEEEEEEE | MAY z6, 2021 SYSTEMS INITIATIVE

In today’s presentation, we

_ will use FTA as an

 Safety Analysis Method example to explain how to
e FTA do Safety Analyses with

« FMEA/FMEDA FTA method in
« DFA Semiconductor.
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 FTA is a top-down analysis method;
 FTA starts from top level failure mode to detect the root reason of failure;

 FTA is descripted by using symbols;

Event

And Gate, Probabilities should be P = P1 * * Probability of Residual
’ " 4 - Failure:
n P2 I

P = Z Pi
Or Gate, Probabilities should be  Residual Failure Rate:
P=P1+P2-(P1"P2) = P1 + P2 _

ARe= D A

Top or middle Event that should be
analyzed
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PMHF = 1.00009 FIT gl in LogicO that

Latent Fault: Violation of SR should be
1. SM failed: Il Iuels |
DEVE:]
2. Then LogicO failed M Data
and SM can’t detect 1FIT 9e-10=0.00009
it; Ddglkrous multi

Residual Fault '
point faut Diagnostic

Coverage from
SM

Assumptions:
* Logic0: 10 FIT

Dangerou @l Diagnosti Fault in
« SM:1FIT s Fault ¢ from SM SM
e DC:90%
 Runtime hours:
10000h
Dangerous
10 FIT 1FIT Detected

90%



FTA Example for Semiconductor
p PMHE = 1.00009 .—J’)‘ What we can do if PMHF

Solution:
« For LogcO should
reduce FIT number;

 For DC:
* Improve SM to get
high number DC;
Run fault injection to
prove current SM has
better DC:

DESIGN AND VERIFICATION™ i

i

L didn’t met target?

Violation of SR

for Memory
Data

1 FIT

Data

9e-10=0.00009
Dangerous multi

Residual Fault

Dangerou Diagnosti
s Fault c from SM

point faut

Fault in
SM

Dangerous
1FIT Detected
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