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Agenda

*  Motivation - Why do we need a new type of methodology on ATE Systems?
o Next generation ATE system
» PSS test case generation

o PSS Test Case Execution on ATE

e  Analysis and Debugging
e PSS Test Development in Action on DUT via ATE

o Conclusion

Portable Stimulus Test Development and Execution
on ATE Systems
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The Expanding Role of HSIO in Device Testing

Memory Memory

DDR4 DRAM Controller + DMA

Digital Logic

Shared SOFTWARE
Memory

CPU || CPU || CPU || CPU

CPU || CPU || CPU || CPU

PCle Gen3/Gen4

HSIO Q

HOST PC inside ATE

TestConX

Portable Stimulus Test Development and Execution

Many devices today have HSIO interfaces on them.

External loopback testing of HSIO is wasteful:

* It does little confirm test margins.

* It delays testing of HSIO enumeration until
SLT causing nearly completed parts to be
scraped.

« It thwarts a high-speed path into the DUT to
perform other testing — forcing used of
inferior interfaces.

Using the HSIO interface in its native way, three
different types of tests are possible:
> SW-based, bare-metal functional test (PSS Enabled)
» SLT-Like functional testing on ATE (Shift Left)

» Scan-over-HSIO

on ATE Systems z o z 3

TestConX Workshop

www.testconx.org March 5-8, 2023
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MOTIVATION
SW-BASED, BARE-METAL FUNCTIONAL TEST (PSS)

Portable Stimulus Test Development and Execution 4
on ATE Systems

TestConX Workshop www.testconx.org March 5-8, 2023
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Need to Re-invent Functional Testing on Production ATE

Memory

Memory

HOST

TestConX

Complex devices have many cores

» They work together in the application

* They do not work together on the tester
+ SCAN, BIST etc. are core-based tests

Good defect coverage of the cores, but:

» Device software is not part of the test

» No interaction between the cores and host
— Test Coverage Gap for functional mode

How to close this gap ?

« Complex functional test cases across cores

» System-like interaction with the external Host
» Software — Device Firmware and Host SW

Portable Stimulus Test Development and Execution z oz 3
on ATE Systems

TestConX Workshop

www.testconx.org March 5-8, 2023




Session 6 Presentation 3

TeStCO nX 2023 Operations 2

Software-Based Functional Test Closes the Coverage Gap
Memory

Software for a real functional test is

DDR4 DEAM c®voller + DMA (1) Device firmware which runs on the DUT

(2) Supporting software which runs on the HOST

Both need to work together for full operation
Digital

Shared

Memory i .
(1) Device firmware

CPU » Enables functional operation

* Drives interaction of cores and host
ERE » Typically booted from the host

(2) HOST software

E — » Operating system with custom drivers

......... = » User application software

Portable Stimulus Test Development and Execution z oz 3

on ATE Systems

TestConX Workshop www.testconx.org March 5-8, 2023
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[ J ® o @
Software-Driven Functional Test: The Big Picture
Forward flow — systematic approach for predictable TTM and TTQ
Leverage pre-silicon test content & methodology: Bring-up & debug of full software stack ON WAFER
® Software test cases from EDA (i.e., Cadence) ® Boot device, run (modified) application software
® Example format: PSS (portable stimulus) ® Use standard debug tools (i.e., Lauterbach)
Wafer Test Final Test  System Test In-Field-Test
EDA flow (PSS) >
cadence’ | Pa"kag'”g LA
Emb. SW Debug R , &7
in PSV / ATE N6 H 5 S‘
— $s $$S $$5S
crap crap crap 5555 Fleld
Returns
ATE & SLT with functional access over PCle / USB
Backward flow — if required due to excessive SLT yield-loss and field returns
Add test coverage as early as possible: Diagnose SLT and field returns:
® Targeted “Bare Metal” (no OS) tests ® Correlation between different insertions now possible
. @ Sub set of system level test cases ® Example: structural / functional (SCAN vs SW-based)
Portable Stimulus Test Development and Execution
=== e S on ATE Systems 7
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APPROACH - NEXT GENERATION ATE SYSTEM

BOOTING AND EXECUTING PORTABLE STIMULUS STANDARD BASED
FUNCTIONAL TESTS ON AN ATE (AUTOMATED TEST EQUIPMENT) SYSTEM

Portable Stimulus Test Development and Execution 8
on ATE Systems

TestConX Workshop www.testconx.org March 5-8, 2023
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Full Integrated Functional PSS Driven SoC Validation Flow

éCaseGeneration\ (.8marTeSt \ (ﬁ’il ATE HW \\

with Cadence PerSpec Load & Parameterize "
B = Link Scale
= Card SOC g
' ' - ' Device ﬁ
Portable CTet =% F .
Stimulus Model ! Load binary
\ ) \ —— / HSIO
, Test Case\
= i
\ z \Executlon
Activity Trace HSIO
e : Activity Trace

Debug
LAUTERBACH ‘

JTAG

‘ e —— — Debug IF
{nalyze On-Chip Activity Shmoo L= = J \ //
Portable Stimulus Test Development and Execution
on ATE Systems 9
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PSS Model Overview

%RTABLE .

/ 7STIMULUS
(-

Portable Stimulus Standard (PSS) defined accellera standard

platform independent description of test scenario intend for improved re-use

= Test Case Creation

(- = User abstract modelling of test intention to create valid use cases / scenarios
. functional software driven approach for SoC verification, validation and testing
PSS Tooling
= Language supporting accellera standard

create valid test cases with constraint-random capabilities out of the PSS model
enable coverage of complex SoC beyond individual blocks
powerful test generation engines creating test cases e.g. for UVM or embedded test use cases

Mu

— Framework

— Message

— Functional add-ons
— Technology library

— Peripheral control
— Coverage

— Documentation

— Regression

Itiple aspects to consider planning the PSS model

user / compiler, toolchains / available HW / internal policies / debug / model maintenance
output handling (fast-messages concept) — interface (streaming/dump required to be clarified)
(cache coherency, stress tests, power modeling ) compared to pure traditional testing
integration e.g. coherency, power ... and more

for tester infrastructure to enable variants of functional behavior

combinations of external physical and internal functional parameters

metric introduction — generation time coverage and runtime-coverage addons

of model and use instructions

preparation/setup and execution

data collection preparation — alignment with messaging

TestCon

Portable Stimulus Test Development and Execution
on ATE Systems

SYSTEMS INITIATIVE™

2023

TestConX Workshop

www.testconx.org March 5-8, 2023
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Interactive Approach - PSS Model Controls Post-Silicon

« PSS model: operator-based control infrastructure will be provided for post-si

* Typical control knobs: address, iteration counts, un/cache decisions ... and more
* Could be simple value deployment or complex conditional statements (runtime)

PSS model developed in PSS tool Coverage Metric gen-time or runtime Workflow in PSS tooling
/reference for functional coveraie in Post-Si\ é )
L —— — [ develop Validation Model ]
NNNNN [ define test parameters to export to ATE ]
[ check achieved validation coverage ]
define test parameters to i
export to ATE
- [ auto-generate Test Source Code ]
k export test case & BTy
test parameters
e - X p to ATE via FDAT IF
cadence k

Portable Stimulus Test Development and Execution
= | on ATE Systems

TestConX Workshop www.testconx.org March 5-8, 2023
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Key Capabilities of The New ATE Instrument

( H 13 \ ( \
? ,Link Scale USB V93000 Smart Scale
What IS needed Vo300 Smart Sca

Functional HSIO support
» Local processing power (Host)
* Enough local memory
* HW integrated in the test head
* Open SW environment

Target capabilities

USB / PCle full protocol stack
* Host processor for local processing
» Local memory for test data
» Multi-site capable
* Fully integrated

™ \
| e St Co nX Portable Stimulus Test Development and Execution

on ATE Systems

AS3LNVAGY
22244

TestConX Workshop www.testconx.org March 5-8, 2023
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APPROACH — PSS TEST CASE GENERATION

LEVERAGING POWERFUL TEST CONTENT FROM SILICON VALIDATION

Portable Stimulus Test Development and Execution 13
on ATE Systems

TestConX Workshop www.testconx.org March 5-8, 2023
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Portable Stimulus Standard with Cadence Perspec System Verifier

Pers pac Composar

simple_hello_c ?

[New [Elsave | € Reload | ¥ | I > Solve & HG
GALLERY 8 SCENARIO TRE x SC ARIO x
Model - o) Name scenarl o Attribute Tokens Constraints s
Naroe . 42, scenario[schedul Iel_] == - |F = (3 ® @3 2 s T
H L4® 20: do_memte Name val
@ scen_se: q_1_core_memt JB L« selectru
® do_memtest_init It Qdomemt s
» do_memtest_ps_once L& dn "@E] ¥ >
@, a0: do_memtest ps_maing ~ Shown g O items =]
ng 72 item
UTION

a

q _ = ‘o
v S 2 P leeew DO o "
VS s - &
=]} slrnpl h IIo c
P steam_sensor >
Y peripherals_c v ot

@ =1

=g scenario_’
void zscu_102_setup() {
}:

Showing 1 items

@

cadence’

Test intent — captured in abstract PSS model (library) already
C-Code (instrumented for Post-Si) — generated in batch/gui mode

% I e St Co nX Portable Stimulus Test Development and Execution 2 oz 3
on ATE Systems 14
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APPROACH — PSS TEST CASE EXECUTION ON ATE

A SMARTEST PLUG-IN FOR PSS TEST CASE EXECUTION AND RESULT RETRIEVAL

Portable Stimulus Test Development and Execution 15
on ATE Systems

TestConX Workshop www.testconx.org March 5-8, 2023
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Test Control Panel as Prototype Plugin

workspace_8.5.0_demo_Sep07 - /home/psv-user/workspace_8.5.0 demo_Sep07 - SmarTest Work Center

Os Nl °° -

jworkspaces/dbgbm002/psv-user/PSV.

_Flow8_Demo_Sep07/oc-monitor/tc-perspec-mc/target/zcul02/tc-perspec-mc .fdat[l Browse

SSSSSS figuration

DDDDDDDDDDDD RO

[No Pattern conversion anymore — instead, use of FDAT that Contains\
PSS test case executable.

_Simplified GUI, for test case handling and execution of FDAT content.

- TestConX

Portable Stimulus Test Development and Execution
on ATE Systems

. 2023

TestConX Workshop

www.testconx.org

March 5-8, 2023
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Dynamic Parameter Passing to Test Case

workspace_8.5.0_demo_Sep07 - /home/psv-user/workspace_8.5.0_ demo_Sep07 - SmarTest Work Center
File Edit Source Refactor Navigate Search Project 93000 Run Window Help

3~ R I A ZB-H~O~-Q~ E®s v F - vt IO -
= [
5 E) Console | »sv PSV Panel x | [F] Activity Trace [ Data Log "\ = . = & 5‘
15 S
= Parameter Type Min¥ Vvalue Max Help =
s size uint32_t 1 128 2097152 8%16, 1|16|512|2048*1024, Bytes access pro memtest loop 1 (one Cacheline 128 Byte) =)
cached uintlé_t 0 1 3 Uncached (0), D-Cached (1), I-Cached (2), D&I-Cached (3) o=
= loops uint32_t 1 3 10 (count) Loops between 1 ... 10 =
[0 =
O 1w}
"

Set Parameters
Configura oo Results

Panel configured. Please set parameters in Parameters tab

BN osconnecTEDR @ L

On the fly parameter modification and execution without test case
re-compilation. PSS model was prepared accordingly.

~

J

Portable Stimulus Test Development and Execution
on ATE Systems 17
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Results and Activity Trace — Events Executed on DUT

workspace_8.5.0_demo_Sep07 - MUP_Integration/src/test/PsvTest.java - /home/psv-user/workspace_8.5.0 demo_Sep07 - SmarTest Work Center

File Edit Source Refactor Navigate Search Project 93000 Run Window Help
- R WL e g ~ SRR A Z~H~~0~vQ -~ - =) R - = |«
5 [2 Problems [ Result ¥ Testflow [l Shmoo Analysis v PSV Panel x &) confble | [ Activity Trace X Data Log Fi MM v a ° s
Ee3 Cadence Wgin.funcTestShmog ,y: 128 Site: 1| %%
& Tick Time | Module Name | Message = 2
s Outputs )
Open On-Chip Debugger 0.10° shot (2020-06-18-10:10) 72137 PERSPEC (198) do_enable_cache [279] cpu0_core0>> *#* Enable D-Cache ##* o=
L o=
tgfgs;i::::; ?_r::deL e 75279 PERSPEC (225) do_enable_cache_1:do_enable_cache [276] cpu0_corel>> *#* Enable D-Cache *#*
http://openocd.org/doc/doxygen/bugs.html 79348 PERSPEC (260) do_enable_cache_3:do_enable_cache [270] cpu0_core3>> ##* Enable D-Cache #*#* 2
debug_level: 2 83170  PERSPEC (208) do_memtest_ps [123] Start o
Info : clock speed 25000 kHz 83170 PERSPEC (248) do_memtest_init_results_once_l:do_memtest_init_results_once [267] cpu0_core2>> Start ]
Info : TAP uscale.tap does not have valid IDCODE (idcode=0x48e70126) I
A 4 87358  PERSPEC 01)d bl he [279 0 0>> End Q
Info : JTAG tap: uscale.ps tap/device found: 0x24738093 (mfg: 0x049 (Xilinx), || = {201) do_snable_cacha [278] cpu0. corm i —
Info : JTAG tap: uscale.tap tap/device found: 0x5ba00477 (mfg: 0x23b (ARM L || |90943  PERSPEC (263) do_enable_cache_3:do_enable_cache [270] cpu0_core3>> End &=
Info : JTAG tap: uscale.ps tap/device found: 0x24738093 (mfg: 0x049 (Xilinx), 95216  PERSPEC (228) do_enable_cache_1:do_enable_cache [276] cpu0_corel>> End (=
Info : uscale.a53.0: hardware has 6 breakpoints, 4 watchpoints |— - -
Info : starting gdb server for uscale.a53.0 on 3333 111144 PERSPEC (233) do_disable_cache_1:do_disable_cache [258] cpu0_corel>> #*#* Disable D-Cache ##*
Info : Listening on port 3333 for gdb connections 111464 PERSPEC (207) repeat [325] cpuo_core0>> Start
Info : uscale.a53.0 cluster 0 core 0 multi core — . = " -
uscale.a53.0 halted in AArch64 state due to debug-request, current mode: E 116652 PERSPEC (234) do_disable_cache_1:do_disable_cache [258] cpu0_core1>> #*#* Disable I-Cache *#*
cpsr: 0x000003cd pc: 0xffff0000 119512 PERSPEC (209) repeat [325] cpuO_core0>> Start iteration 1 (out of 1)
MMU: disabled, D-Cache: disabled, I-Cache: disabled —
45775 bytes written at address 0xffff0000 | [127619  PERSPEC (276) do_memtest_ps_once_l:do_memtest_ps_once [264] cpu0_core0>> Start
downloaded 45775 bytes in 0.073107s (611.462 KiB/s) 470863 PERSPEC (277) do_memtest_ps_once_l:do_memtest_ps_once [264] cpu0_core0>> Cached access-time write: 211, cache...
47 PERSPI y H 4 >> =
hcidown:command iavoked || _5930 _E_‘?_I_E(_: (‘tJ 9) do_mer'rjt_e_sf_ps__once_% do_?ﬁe'nfatest_ps__m:\ce [2’6_‘] cpu0_core0 End .
Configuration Parameters Shmoo  Results
( c c c )
Execution and high-speed download of PSS related result log. First
L
_level of debuag. b

Portable Stimulus Test Development and Execution
on ATE Systems 18
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Shmoo Results Over Parameter Variations

workspace_8.5.0 demo_Sep07 - MUP_Integration/src/test/PsvTest.java - /home/psv-user/workspace_8.5.0_demo_Sep07 - SmarTest Work Center

File Edit Source Refactor Navigate Search Project 93000 Run Window Help
9~ Biaer T >RE A ZB-HE O Q- - - oD - - = [
= [2] Problems [ Result ¥ Testflow [ll Shmoo Analysis X s PSV Panel B Consdl€ [T Activity Trace X Data Log lél M3 ved ¢ s
Ee3 Cadence@@ain.funcTestShmoo, x: 1128 Site: 1| T
Shmoo over functional test = =
& Result type: testSuite Pass/Fail, Signal: Global, Site: s
i -.-- ... o PSVAPP INFO: upload to address 0xfffc4640 360 byte of 360 u:;
o PSVAPP INFO: upload to address 0xfffdcc00 18 byte of 18 o
-.- ... | 0 PSVAPP INFO: tc-upload: 178,201 ns; USB-TX: 2048, RX: 0 =
o PSVAPP INFO: sending run request ‘ -
- ... : 0 OCMONITOR LOG(ch=1,core=0): *** func-call dbg *** | =
'5' ... 0 OCMONITOR  LOG(ch=1,core=0): my_default_parameters.size = 128 g
“E’ o OCMONITOR  LOG(ch=1,core=0): my_default_parameters.cached = 1 ‘ &8
E' ... . o OCMONITOR  LOG(ch=1,core=0): my_default_parameters.loops = 1 : =
[ o OCMONITOR  LOG(ch=1,core=0): my_default_parameters.addr = 65536
H ... o OCMONITOR  LOG(ch=1,core=0): ##tttcick ‘
; [ |sa6 PERSPEC (298) sln_test [0] cpuO_core2>> thread cpu0_core2 sending a 'ack end dynamic solution' message to thread ...
... [ |1078 PERSPEC CORRUPTED: 4711 |
B 5985 PERSPEC (301) top_action:do_memtest_ps_main [9] Start
... " [13260 PERSPEC (3) ps_executable [S0023] cpu0_core0>> Init_done
[ |19922 PERSPEC (190) do_wrapped_cached_memtest_ps [52] Start =
x: psvParam_mc_loops Selected information ———— B =
Selected cell: x: 1, y: 128
Shmoo
T : .
.
Fully featured Shmoo analysis tool Test case binary loaded only
Overvi n DUT characteristi ross full
verview o characteristic accross 1u once, parameter exchange
.
. .
parameter range with complete set of result logs. ) (with each test execution. )

Portable Stimulus Test Development and Execution
on ATE Systems 19
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APPROACH — ANALYSIS AND DEBUGGING

DIVING ONE LEVEL DEEPER

Portable Stimulus Test Development and Execution 20
on ATE Systems

TestConX Workshop www.testconx.org March 5-8, 2023
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analysis:

Activity
Trace
Test case
model

C - Code

Activity over Time
on multiple cores

- J

000000 000

/Post O\

execution |-

IEEEEEEBEEBEEE ®

+ O

Help

- Message

Message

. PERSPEC:
. PERSPEC:
. PERSPEC:
. PERSPEC:
. PERSPEC:
. PERSPEC:
. PERSPEC:
. PERSPEC:
. PERSPEC:
. PERSPEC:

PERSPEC:

; cpu0_corel
& cpu0_cored
cpu0_core2

& cpul_core3

(192)
(197)
(196)
(224)
(239)
(259)
(198)
(260)
(240)
(201)
(263)

All Open DBs

= do_enal

do_enable_cac

First Analysis with Cadence Perspec Analyzer Environment

Indago tmp/fdat-QFxiEPSn/perspec/json/perspec_workdir/14 12 2021 14 44_18.24279/ida_db]

pgtab:do_gen_page_tab [282] cpu0_core=]
parallel [77] Start

do_enable_cache [279] cpuO_core0>> St
do_enable_cache_1:do_enable_cache [27
do_enable_cache_2:do_enable_cache [27
do_enable_cache_3:do_enable_cache [27
do_enable_cache [279] cpuO_core0>> **
do_enable_cache_3:do_enable_cache [27
do_enable_cache_2:do_enable_cache [27
do_enable_cache [279] cpuO_core0>> En

do enable cache 3:do enable cache (‘21);1 |
D

[72,019ns+¢

| do_en
potab: d...| |
| do

&

4 items selected

do_memtest_ps_once_1[264] do_memtest_ps once_1 [264]

Layout

perspec_apps_test.c GenCode ~ £ K il Q
x 1 b B
while (1) {
volatile int perspec_read_value = 0;
perspec_read_value = perspec_local_ipc_receive(mbox__30, 0);
if (perspec_read_value) { break;}

slnp_write_ints0_S0026(224);/*
{

switch (my_default_parameters.cached) {
case 1:
enable_ZCU102_MMU(pageTableLOAddr, d_cache);

slnp_write_ints0_S0026(225);

do_disable_cache_1(258]
do_memtest ps_once_1 [264] do_disable_cache [261]
do_disable_cache 2 [255]

do_disable_cache_3 [252]

Portable Stimulus Test Development and Execution
on ATE Systems

. 2023

TestConX Workshop

www.testconx.org March 5-8, 2023
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Next Level of Debug — SW Debugger Configuration Panel

Debug Configurations BB B | TRACE32 PowerView for ARM64 #1
Create, manage, and run configurations R " . . ' 3
s s S e s s ﬁ\ File Edit View Var Break Run CPU Misc Trace Perf Cov ZYNQ Ultrascale+ Window Help
8 % ;[ mcioonrion Mk A d&e P 2R QO HUD deE 818
8 Mcl Server Setup © Trace32® Ul Setup :J Bd| v A X
¥ Attach Debug port - S -
fgz::iﬁph; nterface [ 7AG - MStep W Over ADiverge ¢ Retun @ Up P Go IlBreak % Mode & +t "3 Find: main.c
| ac
G cic++ postmf |Vokage [ addr/line |source —
cicnsom |55 mac.o - il S5| printStrum( RS e . addr = ", my_default_parameters.addr, 10); A
v /A GTL Trace32€ |§ | Site 1 = b
T/J:vahcéw e —— my_default_parameters = (size = 128, cached = 1, loops = 3, addr = 65536)
Ju Junit V93000 MCI package Browse int main()
‘lu““:)G':“'i Remote location | tmp/debug 60[{
"‘:‘“:_‘:““:ﬂ# ooy 50000 int volatile go_ahead; stack variable only used by core 0
B Mwe2 Launch) | pebug features e Toeoy
QMWEW°’*ﬂ°" Disconnect when debugger is stopped #1f (DEB ;'_ ; s et e e e e
] Remote Java 4 for testing locking the output must be extrem short ne Character is fine
EM“"M printInt(get_: cpu1d‘ )); 8
l; ST #endif
Fiker matched 19 0 Dot Apel. 67| .psDone[get_cpuid()] = 1; // check that each core is started
E | 68| asm volatile("" ::: "memory");
? ( Close
+ 70| if (get_cpuid() == Init only from Core © ™1
inmt result r
+ 72 res_reg = 0;
/ \ ¢ Zero sresult *
n eg ra e a u e r aC extern char psresult_start;
extern char _ psresult_end;
. + 77 for (char *_psresult = &_psresult_start; _ psresult < & psresult_end; _ psresult++) *_ psresult =
panel for instant and
80 pr1nt‘ e func call “dbg *44"); K
. print_my_default_parameters(); v
real time on target <t
® B v
debugg I ng my_default_parameters = (size = 128, cached = 1, loops = 3, addr = 65536)
components trace Data Var List PERF SYStem other previous

D:FFFDCCO0 \\tc_perspec_mc\Global\my_default_parameters [1 [stopped | [ [HLL [up
| e St 0 nX Portable Stimulus Test Development and Execution z oz 3
on ATE Systems 22
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APPLICATION — PSS TEST DEVELOPMENT IN
ACTION ON DUT VIA ATE

HW SETUP AND DUT VALIDATION CAPABILITIES

Portable Stimulus Test Development and Execution 23
on ATE Systems

TestConX Workshop www.testconx.org March 5-8, 2023
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Functional Test Evaluation Setup

» Xilinx Eval Board as Validation Device on
the V93000 tester

 HSIO connection to the Link Scale card in
the test head

* Device boot and HSIO enumeration done
by an image that is loaded via JTAG

» HSIO connection to exchange all test data
(test case binary, parameter, results,
traces, monitoring, ...)
with fallback possibility to JTAG

» Debug capability over JTAG

—= Portable Stimulus Test Development and Execution
“o— on ATE Systems
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Application — validation results achieved with ARM based FPGA

DUT: Xilinx Zynqg-UltraScale+-MPSoC ZCU 102

f

\

FPGA: configuration used as DUT

- Y,
Implemented multicore test scenario
( omme e e lmnenea )
(isable Nty for 4 cores | TEEEDTEED TR TS
\ end test case J
Complex Devices and Use Cases are supported ]

Shmoo: memory access size [byte] over cached / uncached

4 . . )
executed: multicore test scenario
& J
Memory access times post-processed from Activity Trace
| uncached read |
| uncached write |
| gain by cached accesses |
v | cached read/write |

384 512 610
Memory Access Size [Byte] )

|

Parameter variation and automation
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Software-based functional test
» Closing a test coverage gap
 Driving higher product quality

« Enabling known-good-die

SUPERSPEED +
Suse>

. 10Gbps

TestConX

Conclusion

Link Scale cards enable new test methodologies

[

Memory [ Memory

l

DDR4 DRAM Controller + DMA |

Digital Logic

Shared
Memory

] [ [ [
i

PCIZ>

Fast turnaround time — from test case creation to
execution and analysis in a matter of minutes

Functional test generation with Perspec enables

No extra steps for file conversion

Ease of test case execution

Parameterization & Characterization

Execution trace capture & evaluation in EDA

@t Case Generation

with EDA Tool

Portable
Stimulus Model

. SmarTest

Load & Parameterize

Activity Trace

Shmoo

&rmlyze On-Chip Activity
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