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Automotive Electronic Classification

Traditional Automotive

ADAS Controllers
(CPU, MCU)

Keyless Entry
Tire Pressure
Menitering
System

PMIC
(USB,..)
Braifig[?nagimenl r Headlamp Controller
{ABS, ESC) . - g
Engine Management
(ECU)

Traditional Automotive: New Generation Automotive:

S.afeg\yégr,ldE ggaﬂﬁag « Hybrid & Electric Vehicles (EV)

Power Train = Battery monitor, Battery Charger, Electronic Automotive

balancing,
. .
Frg gr}ﬁlsl\éflonnagement Injection, = Motor Driver/controller

Body comfort electronic » Switches (HS/LS, H-Bridges...)
. VII\)/PoerI[wi dow/seat controls, LED lighting, « ADAS system extends

: = Lidar
'”.fOtXL”dToe”éps = Digital Lighting
Sensors Control = Camera and Sensors

Acceleration, gyro, pressure.. « V2X (vehicle to everything)

Radar = 5G, Cellular, Wi-Fi, BT, loT,.
St Co nX | lﬂ Challenging solution design and application for automotive electronic testing on the Advantest 0 2 2
K

China V93000 tester
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New Devices

Automotive Electronic Testing Challenges

Different Level VI cards combination

ncreasing components because of high parallelism
_ots of resource sharing
Test costs control

High voltage and current requirements and high accuracy
measurement

High test program quality

-Te St Co nX l lﬂ Challenging solution design and application for automotive electronic testing on the Advantest 2 0 2 2

China V93000 tester
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V93000 Expansion into Power / Analog / Control

A-Test Head C-Test Head
8 slots 16 slots

Session 3 Presentation 3

New Devices

DUT Scale

« Same DUT I/F on all TH classes

Direct Probe

* No need for a probe tower
* High parallel test of WLCSP
» Same Loadboard for wafer/final test

Power MUX

* Integrated Power MUX module

* 100V, 1A/5A continuos/pulsed

* 12 x 1:4 Kelvin MUX per module
High-Throughput
Pattern Based
Testing

Te St Co nX I lg Challenging solution design and application for automotive electronic testing on the Advantest 2 0 2 2
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Concept of Floating and Resources

» For 93K tester, there are two floating resources, AVI64 and FVI16. AVI64 floating resource is
shared by one group/8 channels. FVI16 has floating resource per channel.

Floating supply per channel

GND referenced SOURCE

| Flostng GNO

—0 TMU_Hs

! 4 + - 1
5% ¥ ~_-} val) O TMU_L®

ent AVISd channel

AV164 Block diag

-Te St Co nX l lﬂ ~  Challenging solution design and application for automotive electronic testing on the Advantest 2 0 2 2
6

ther 7 channels of the group

ram FVI16 Block diagram
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Floating Resources Using(AVI64 DiffVM)

Floating ditferential voltmeter / digitizer

+200 mV, 1V, #8V

40 V

+80V

£(1nA+1nAIV " Vool

530 pF (differential), 750 pF (single ended to

Voltage Range

Y
200mV 0.4 uV +(10 Vv +0.003%

Floating differential digitizer

Resolution

DC Accuracy

INL (typical)

DNL {typical)

Sampling rate

B TestConX+HE.

(80 uV +0.003 %
4 (200 pV + 0.05
£(15 UV +0.003 %

(100 pv +0.003 %

+(300 puV +0.01 %
(50 uV +0.003 %
(300 uV +0.003 %

£(1.0mV +0.01%

+200 mV range
20 bit (0.4 V)

£(0.2 mV + 500 ppm
of reading)

3V

(£ 7 ppm FSR)
+1ppm FSR

0 ... 1 Msps (million sam,

TestConX China Workshop

GND)

of relative reading)

of reading)

% of reading)

of relative reading)
of reading)
of reading)

of relative reading)

% of reading)

of reading)

+1Vrange
20 bit (2 pV)

#(0.3 mV + 100 ppm
of reading)

6V

(£3 ppm FSR)

China
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Power Supply
Output
AV164Ch LDO Regulator =0

L AV164Ch2

AVI64Ch1 and AVI64Ch2 should be placed in one group
s o of 8 channels when do the test solution design.

(1 mV + 100 ppm
of reading)

+40 uv

(% 3 ppm FSR)

rdi.de().pin("P1nS").vForce(7.8 V).vForceRange(10 V).vMeasRange(8 V).refPin("Pi1n0")
pin("PLn0").iForce(0 mA).iForceRange (200 mA) .vClamp(-10 V,10 V).vForceRange(10 V).execute();
RDI_BEGIN((TA::USER_RUN_MODE) rdiRunMode);
rdi.de().pin("P1n0").iForce(-150 mA).execute();
rdi.de("id_v_dropout").pin("PinS").vMeas().average(128) .measWait(2 ms).execute();
RDI_END();

Challenging solution design and application for automotive electronic testing on the Advantest 2 0 2 2
V93000 tester 7

TestConX.org November 1-4, 2022



Voltage range

Voltage measure resolution
Voltage measure accuracy
Voltage force resolution
Voltage force accuracy
Voltage clamp accuracy
Floating range

Current range

Current measure resolution
Current measure accuracy
Current force resolution
Current force accuracy
Current clamp accuracy
Minimum pulse width

Maximum pulse width

B TestConX+HE.

China

TestConX China 2022
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Floating Resources Using(AVI64 HCU)

Floating high-current unit (pulsed operation)

BV

20 pv

+(1 mV +0.01 % of reading)’
300 uv

+ (3.5 mV +0.03 % of setting)
*+ (10 mV + 0.1 % of setting)
30V.. 480V

+4 A (pulsed operation)

140 pA

* (2 mA + 0.1 % of reading)
200 pA

(2 mA + 0.1 % of setting)

t (4 mA + 0.5 % of setting)
100 us

See diagrams below

TestConX China Workshop

Control

AVI64Ch1 and AVI64Ch2 should be placed in one
group of 8 channels when do the test solution design.

rdi.dc().pin("HG") .mode(TA: :HiCurrent).iForce(-1 mA).iForceRange(4 A).vClamp(-0.5 V,0.5 V).preCharge(TA::SAFE_CON) .refPin("HS") .execute();
rdi.dc().pin("HS").connectState(TA::HIZ).vMeasRange (8 V).execute();

RDI_BEGIN( (TA: :USER_RUN_MODE) rdiRunMode);
rdi.dc("v_rdson").pin("HG").iPulse(1.5 A,-1 mA,250 us).vMeas().average(16) .measWait(200 us).execute();
RDI_END() ;

rdi.dc().pin("HG,HS") .disconnect().execute();

Challenging solution design and application for automotive electronic testing on the Advantest
V93000 tester

2022

TestConX.org November 1-4, 2022
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Floating Resources Using(FVI16)

* Floating FVI16 Innovative Using
» Background using floating FVI16

AVI64 PMU voltage and current capability specifications FVI16 voltage and current capability specifications

All specifications and diagrams in this section are valid at the pogo pins

Voltage and current capabilities per channel
Continuous voltage and current capabilities per channel

A Current
The maximum total power budget per card is 400 W. This budget is equally distributed to

AoV v
200 mA 200 mA two channel groups 1 ... 8 and 9 ... 16 providing 200 W per group

High-power mode:

38'W
12v@sAa

/ 40w
20V@20A

44 W
OV@I11A 42W

> ) si _. 4

Voltage ~40 W source

sov
<50 mA

Considering current value is more than 200 mA, we can only use FVI16 channel for PinV, PinS,
PinF and PinQ. From the test plan, we should assign 2 FVI16 channels at least on the condition
that step down regulator share resources with LDO regulator.

.Te St Co nX l lﬂ Challenging solution design and application for automotive electronic testing on the Advantest 2 0 2 2

China V93000 tester
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Floating Resources Using(FVI16)

* Floating FVI16 Innovative Using
» Background using floating FVI16

i _ LSink 2A current(10C test)

Power Supply Sink 300 mA current
. LDO Regulator .

Configuration customer provided is 2* FVI16 + 4*AVI64 + 4*PS1600 cards for 32 sites,
which means we can only assign one FVI16 channel per site.

-Te St Co nX l lﬂ Challenging solution design and application for automotive electronic testing on the Advantest 2 0 2 2

China V93000 tester
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Floating Resources Using

* Floating FVI16 Innovative Using
» Solutions---Also Step down and LDO regulator can share one FVI16 channel per site.
HF

Floating FVI16

LDO Regulator

HF LF
Floating FVI16
HS LS

anawWaveform IBckOCRamp (*IBckOCRamp");
IBckOCRamp.definition(TM: :RAMP) .direction(TM::P0S).samples(200) .max (2000 mA) .min(0 mA); 10mA steps, ramg A to 24
rdi.dc().pin(*PinV_FVI").iForce(0 mA).vForceRange (10 V).preCharge(TA::SAFE_CON) .vClamp(-1 Vv, 10 V).iForceRange (2000 mA).execute();
rdi.dc(). ;()%n('Pm‘.‘ .vForce(13 V) .vForceRange (30 V).preCharge(TA::SAFE_CON).iClamp(-10 mA, 100 mA).iForceRange(100 mA).execute();
RDI_BEGIN

rdi.dc().pin("Pinv_FVI") .iForce(0.0 mA).iForceRange (2000 ma) .vClamp(-1 V, 10 V).execute();

rdi.dc().pin("Pinv_Fvi*). 1Hn(e() waveform(IBckOCRamp) .FS(100 KHz). exenute()
RDI_END() ;

.Te St Co nX l lﬂ Challenging solution design and application for automotive electronic testing on the Advantest 2 0 2 2

China V93000 tester
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Connection and Damaged Situations

» ATE low-voltage test head cards can be damaged by high voltage card.
» This will be caused by two situations.

U Wrong relay closed connections
High voltage from a HV card can be connected to a LV card
by mistake when debugging, relay overlapped switching or
sticking

O Defective DUTs
High voltage from a HV card can be short connected to the
low voltage pin connected to LV card even if the DUT
already has passed low voltage isolation tests

DuT

-Te St Co nX l lﬂ Challenging solution design and application for automotive electronic testing on the Advantest 2 0 2 2

China V93000 tester
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Typical Protection Circuit Introduction

» Digital card or other LV cards protection diagram

» Protection circuity:
Protection supply potectin suppy [T PH]

DC supply o

Positive and negative regulators Pe1600

Clamp diodes

Generate the positive and negative clamp

voltage to the protect lines

Protection location Protection supply

Place the protection circuit to the tester-end o

not the DUT-end DPS126.5

-Te St Co nX I lg Challenging solution design and application for automotive electronic testing on the Advantest 2 0 2 2

China V93000 tester
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Possible Connections

e 4 situations :

0 HV and LV card connect to pin directly

= HV card forced voltage may be clamped to LV
card protection voltage

» Test solution failed

= HV and LV resources can not be shared

0 Only LV card route to pin with relay

= HV card can force the voltage exceed LV card
protection voltage when relay is off.

= HV resources may not be shared.

0 Only HV card route to pin with relay

= When relay is on, the status like the situation 1

= LV resources may not be shared

0 HV and LV card connect to pin with relay

= HV and LV card can force the required voltage flexibly

= HV and LV resources can be shared

HV tester card

Tester

Session 3

LV tester card

HV tester card

Tester

LV tester card

HV tester card

Tester

LV tester card |

Presentation 3

New Devices

®

®
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PMUX

* Multiplexer structure: 1:4 Kelvin (Force + sense)
Multiplexers per card: 12 high-current (Force) + 12 low-current (Sense)
Maximum card count per system: 16
Maximum number of multiplexers per system: 2 * 12 * 16 = 384
1:4 multiplexers or 1536 switches
Voltage compliance: 120 V olog 2214 (11N, 40UT)
Current compliance of high-current multiplexers: 1A DC,5A pulsed, el ioukeiis Nl B et
(maximum 10 ms,10 % duty cycle)
Current compliance of low-current multiplexers: 100 mA continuous

Leakage current: 20nA typical@80 V and ambient temperature

e d
-Te St Co nX l lﬂ ~  Challenging solution design and application for automotive electronic testing on the Advantest

China V93000 tester
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_ Min voltage Max voltage

PinA -10V 72V
PinB -10V 72V
PinC -10V 72V
PinD -2V 15V
» PinE -10V 72V
PMUX switches can help achieve the tester resource sharing. When

Resource_F

Resource_S

resource card forces 72V to PinA, Spike voltage will appear on the

PinD no matter the OUT4 switch is on or off.

Suggestion:

» Arrange the similar pins or same level voltage pins to one multiplexer

= Add the relay isolated with the high voltage pin

» Add the capacitor to make the voltage rise slowly within no other effects
to test solution

.Te St Co nX l lﬂ Challenging solution design and application for automotive electronic testing on the Advantest 2 0 2 2

China V93000 tester
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PMUX

The Routing Tools feature native multisite handling, user friendly table configuration editors and
a unified programming interface for controlling utility lines and MUX card switches.

= Routing Tools editors
» The class rdi.route() of SmartRDI

PMUX01 Power MUX Config

1n scL
[&] Global Setup [B] utility Lines Control |[B] PMUX01 Power MUX Conl

RDI_BEGIN(TA: :BURST);

rdi.port("pPMUX").route().applyState("demo").execute();

fig 52 | [B] Utility Lines Config [&] State Setup [ RDI _END( );

z
£
3

1o Name i Site 1

Site 2

site3 | sitea

IN AVI6AG1_F PO7FO1IN

AVI_DEMO_F PO7FO10UT1
AVI_DEMO1_F PO7F010UT2
AVI_DEMO2_F PO7FO10UT3
AVI_DEMO3_F PO7F010UT4

POBFO1IN
POBFO10UT1
POBFO10UT2
POBFO10UT3
POBFO10UTS

AVI6AG1_S PO7S01IN

AVI_DEMO_S PO7S010UT1
AVI_DEMO1_S PO7S010UT2
AVI_DEMO2_S PO7S010UTZ
AVI_DEMO3_S PO75010UT4

wlo|v]|o|v|s|w|n]—

o
=

POBSO1IN
POBS010UT1
POBSOLOUT2
POBSO10UT3
POBS010UT4

[&] Global Setup [&] Utility Lines Control [&] Utility Lines Config [B] State Setup 54

State Setup

Hybrid Stat
- [AvI_DEMO_F

State Name

Z [switch Mod
Zle

o | off wait [m
w|AVI_DEMO S| A

els)

2lon wait [m

elg)

< liMM Wait [
ms]

o
]

demo
demo
demo off

—

=
=
o
o

-Te St Co nX | lﬂ Challenging solution design and application for automotive electronic testing on the Advantest 2 0 2 2

China
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93K Utility Resources

For ATE, we use load board or prober card for test. Usually, there are many relays on
load board or prober card. How to control relay by 93K utility is a system design.

» 93K Utility Resources and Spec

+ On DUT Board if drive levels +5‘U’
 above #3.3V are required - |
[o2 A

' (Recommended value: 1kQ2 - 3. BkQ‘.l

Utility lines
9-256

URWnn
(to DUT Board)

+3.3V

§12.1k£2

kv

Utility Write

60mA is not enough to drive a relay coill
Not enough utility lines (>256).

Voltage is too low for a MOSFET gate
voltage

-Te St Co nX l lﬂ Challenging solution design and application for automotive electronic testing on the Advantest 2 0 2 2

China V93000 tester

=  Number of Utility Lines : 128/256
» Sequencer Controlled
= Utility line circuit with internal pull-up resistor to 3.3V
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Utility Bit Extension

Max Number of Utility Lines is 256. Considering the multi-site and high parallelism, we had to
extend utility bit to meet challengeable requirements in general. Thus, we need to design
systematic relay control by utility solution.

The PCA9698 provides 40-bit parallel input/output (1/0O) port expansion for 12C-bus applications organized
in 5 banks of 8 1/0s. At 5 V supply voltage, the outputs are capable of sourcing 10 mA and sinking 25 mA
with a total package load of 1 A to allow direct driving of 40 LEDs.

0 1 MHz Fast-mode Plus 12C-bus serial interface

QO Compliant with 12C-bus Fast-mode (400 kHz) and Standard-mode (100 kHz)
O 2.3 Vto 5.5V operation with 5.5 V tolerant I/Os

O 40 configurable I/O pins that default to inputs at power-up

-Te St Co nX l lﬂ Challenging solution design and application for automotive electronic testing on the Advantest 2 0 2 2

China V93000 tester
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Utility Bit Extension

Requirement and hardware connection:
OKE20 and KE21 from PCA9698 10 Pins

UKE20 can make the PinA connect to tester channel
UKE21 can make the PinB connect to tester channel
040 configurable I/O pins

UConfigurable address to multiple devices using

-Te St Co nX l lﬂ ~  Challenging solution design and application for automotive electronic testing on the Advantest

China V93000 tester
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Utility Bit Extension

Software control;

USetup the RelayState file and utility purpose

loid readRelay

URead and analysis the RelayState file

if(relayTable

TestTable* tt ateInstance()
string file = + csvFile + ".csv";

USubroutine 12C write to control the device
UUsing the RDI class smartVec to generate the 12C pattern flexibly,

UUsing the burst label to decrease the execution time

void I2C_WRITE (

{

-Te St Co nX l lﬂ ~  Challenging solution design and application for automotive electronic testing on the Advantest 2 0 2 2
21

China V93000 tester
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Systematic Relay Solution

Test Solution :

We used relay photomos G3VM-61GR2 as driver to improve the current
capacity to 1.3A. Photomos G3VM-61GR2 Spec. as below.

= (1]

T o B O K R A [ T S
———
[Copstyetwonteminl | © | | e | | pr [voor i

‘E——

| Mem |
Load voltage (ACpeak/DC) | Voo [ - | - | 48 | VvV | -
|—1—- UTIL

For example,
UP is UP5V, R = (UPSV — V) /I = (4.85 - 1.15) V/
10mA =370 Ohm

|n:| UP is XPP3V3, R = (3.3= V) /I- = (3.3=1.15) V /

|ﬁ = 100 me DUy 10 ‘ 10mA =215 Ohm
| Connection temperature | 125 c |

-Te St Co nX l lg Challenging solution design and application for automotive electronic testing on the Advantest 2 0 2 2

China V93000 tester
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Systematic Relay Solution

Relay driver 32 sites control logic

XPP3V3

Two Sites Shared

3

T

Mechanical Relay Control For All Sites(32 sites)
Utility for Mechanical Relay Control = 12

.Te St Co nX l lﬂ Challenging solution design and application for automotive electronic testing on the Advantest 2 0 2 2

China V93000 tester
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[ J
OI B 4 ° a
XPP3V3
KFBXFBS
ksQr1 . .
O ° " -
e ’
’ J B
180 AQY225R1S C2473
KFBXF
) Ksari , BXFBS w
O —o "1 : 4
b "
— aw——3 L2 ——AAM———t L3
o 180
180 AQY225R1S C273
Ksart | keexfss
- 4 ——— ——0
k47 [: = z E%
— AN L3 — A —
180
180 AQY225R1S C2475
Ksar . KemxEss
! s - 4
4 /,[: % Eg
2 E 2 2 11 2
— <
180 2475
180 AQY225R15
S U ] (o oo | :
Share with 4 sites Share with 4 sites
alle
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Systematic Relay Solution
Overall, for 32 sites, we need 82 utility bits totally.

Relay Type MOSFET DPDT DPDT Photo Mos Photo Mos site control/MOS master relay/MOS

Model it 7 BS2021NO4LSE GEK-2P-Y-DC4.5 G6J-2P-Y-DC5.0 AQY225R1S 2478 G3VM-61GR2
5V Domain

Consumpti
IF 2. L IE!O? 23.2 289 3mA 3mA

Specs 1474/2.1mChm 24/1000hm 1A/100 mOhm 0.354/1.20hm 14/0.5 Chm 74/ on
Size{mm) 3 0.9 10.6x5.7x3

KVS1CAP KSQT1 (1 util to control § sites) KVST (1 util to control & sites)

Emc-w KQUCF1 KSQT2 (1 util to control & sites) KFBXFBS (1 util to control 8 sites)
Single site KQuccar -
KQCOCAP

KFBCAP
KAG
Used Relays 3

Utility Power Analysis

2 (1 persite, 2 relays shared

KSITEL
KSITE2
KSITES
KSITE4
KSITES
KSITEE
KSITEZ
KSITES
KSITES
KSITELO
KSITELL

# of sites-> 32 UDPS+5V Output Current: 3A UP5V Output Current: 6.4 A XPP5 Output Current: 8A XPP3V3 Output Current: 6A \
Total per site UDPS+5V Consumption Current (mA] UPSV Consumption Current (mA] XPPS Consumption Current (mA] XPP3V3 Consumption Current{mA] G3VM Relay Driver (<1.7A)|

318

i
o

155

afes | fe s |on

5|6 | @

n [ | &

Total Current mA (PM

Total Current mA (PIM

KSITE20

KSITES1

KSITE32
16+{32/4)*2 165(32/8)2 32

-Te St Co nX I lg ~  Challenging solution design and application for automotive electronic testing on the Advantest 2 0 2 2

China V93000 tester

Number of Utility(32 sites)
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Quality and safety software check tool application

Even though we can do a lot when do the test solution, but still where you can’t think about it.
2 tools can help check or avoid the risk:

0 Spike check tool

O Alarm handling

“Auto spike check” is a GUI software to check spike voltage with external oscilloscope

LAN wire GPIB/USB wire
» Auto detect the spikes in the test flow with scope

= Auto identify and locate the spike/violation

contro control
" Report the detailed spike/violation information e

SmarTest control Scope communication
module module

Spike Check Tool

-Te St Co nX l lg Challenging solution design and application for automotive electronic testing on the Advantest 2 0 2 2

China V93000 tester

26

TestConX China Workshop TestConX.org November 1-4, 2022



Session 3 Presentation 3

TeStCOI'IX China 2022 New Devices

Quality and safety software check tool application

0 Alarm handling

Alarm handling is a smartRDI feature by inserting compare events between measurements and
judging pass or fail based on alarm limit values set in the alarm setup file.

Purpose: Detect when a programmed force value is not present at the DUT

Clamp Alarm (VF)

In vForce mode,

= Verify all conditions for test items of automotive applications /e TN arpacied foreavae e the

= Measure and report the detailed pass or fail information

o In iForce mode,
« Compare if the voltage is clamped.
¢ The voltage must not be close to the clamp
value.
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How to apply to tests?

> Activate Alarm handling in the RDI_Configure file, including global parameter and per pin parameter

» SmartRDI inserts alarm check events after measurement without user code change automatically

Other event

Other event

Measurement event

- Alarm checking

Other event

Measurement event

Other event

Measurement event Measurement event

Alarm checking
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How to apply to tests?
» When the alarm failed, we can get the failed information below in pattern, Ul report and data log.

PowerUp[1] powerUpResult ID chrUp P fail(0): 1 Alarm

1DDO[1) device powered up at 5
HGPHINB:: rdi Warn:[1] Test Suite::IDI0, Burst Label::_rdi_burst_IDDO_bk2_IDDO, Alarm Pin(AVI7_AVI) failed! This warning occurred in the RDI_BEGIN/END() in LINE:253 FILE:../ATPG/src/ATPG_IDDO_TH.cpp

Ue 15 1 Z. 32373605, s T T 2. 30783800, 2. 23305600, 2. 23200805, Z. 23593800, 2. 238360, 2. 2350700, Z.278578-00; 2. 2181380, 2. 23071800, 2,2873e-05,
11dd<:£dtP¥ is 1

Test Suite e Pattem t . Alarm#
valua IDDQ

EV_VM_AI7_AVLAY_1 L 1,44k —
P I00Q IDDQ_E... 70102 Paramatric 0 o 0 C fo.0310000

Gvant Grop alarm_dcs_m_AviZ_Avi_vm,_14.5.} IoDQ IDDQ1_... 70103 Parametric 100000 100.000 uA 23.2479 232479 23.2479 ] s Jo.0570000
¥-Mode Area - I00Q 100Q2_... 70104 Parametnc 1.00000 100.000 uA 229275 229275 229275 )§0.0230000
Protocol - Setwp oo ODQ3_.. 70105 Parametric 100000 100000 UA 230789 230789 23.0789 b 0180000
L Tt [eenmwnt Hessursmank Bpe Vkage iDDQ IDDQ4_... 70106 Parametric 100000 100.000 uA  22.9403 3 229403

AT Ao )
A8 1)

Sample Count 1

* " Low & High I0DQ 1DDQ5_... 70107 Parametric 1.00000 100,000 uA 0
Low Limit 1aav 150 IDDQ6_... 70108 Parametric 100000 100.000 uA 99 2293 2 ) fo.0180000
High Limit 176V IoDQ IDDQ7_... 70109 Parametric 1,00000 100.000 uA 9543 ) ofo.0210000
- ‘“*" — 100Q 10DQ8_... 70110 Paramatric 100000 100.000 uA 3 2,93 Jo.0200000

h IoDQ IDDQS_... 70111 Parametric 1.00000 100.000 uA d 7 22 0 7
a rmm:r[m It Set u p I0DQ 10DQ10.. 70112 Parametric 1.00000 100.000 uA 22.7 22,7813 j0.0180000
Io0Q 10DQ1L... 70113 Parametric 1,00000 100.000 uA 571 220571 2 o.0180000
l““”“‘:‘:"‘;‘-‘ od IDQ IDDQ12... 70114 Parametric 100000 100.000 uA 22,8730 22873 jo.0170000
e Mismatch I00Q 1DDQ13... 70115 Parametric 100000 100,000 uA 228379 228379 0 bo.0170000
Placement Errar IDDQ IDDQ14... 70116 c 1.00000 100.000 uA 226107 228107 0.0180000
2061837V IDDQ IDDQ1S. 7 Ig c 1.00000 100.000 uA ). 228032 22.8032 0.0180000
_EV.VM_AVIZ_AVI_AV_1_L_144_H_1.76 I0DQ 100Q16... 70118 Paramatric 1,00000 100.000 uA 23.0069 6 ) )Jo.0210000
IDDQ IDDQ17. 70119 Parametric 1.00000 100.000 uA 71 228786 22.87 0.0110000
I0DQ IDDQI8... 70120 Parametric 100000 100.000 uA  22.5140 225140 22.5140 o.0180000
IDDQ IDDQ19.. 70121 Paramatric 1.00000 100.000 uA 229194 229194 229194 lo.0170000
IDDQ IDDQ20. 70122 Parametric 1.00000 100.000 uA 22,8721 228721 228721 ) )§0.0190000
I0DQ 1DDQ21.. 70123 Parametnc 100000 100.000 uA 22,9224 229224 229224 ) )§0.0180000
[ I00Q IDDQ22. 70124 Paramatric 1.00000 100.000 uA 228225 228225 228225 0.0180000

If test value is passed, but Alarm failed, The Benefits:
test will be also failed at last. Alarm handling can improve DC test program quality.
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Summary

Floating resources using
AVI164 DiffVM
AVI64 HCU
FVI16 per pin
Different V/I level card connection
Damaged situations
Protection circuit
Possible connections
Relay control
Utility bit expansion
Systematic relay solution
Software check tool
Alarm handing
Spike check tool
.Te St CO anP E »  Challenging solution design and application for automotive electronic testing on the Advantest 2 0 2 2
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The presentation(s)/poster(s) in this publication comprise the proceedings of
the TestConX China 2022 virtual event. The content reflects the opinion of the
authors and their respective companies. They are reproduced here as they
were presented at TestConX China. The inclusion of the presentations/posters
in this publication does not constitute an endorsement by TestConX or the
workshop’s sponsors.

There is NO copyright protection claimed on the presentation/poster content
by TestConX. However, each presentation/poster is the work of the authors
and their respective companies: as such, it is strongly encouraged that any
use reflect proper acknowledgement to the appropriate source. Any questions
regarding the use of any materials presented should be directed to the
author(s) or their companies.
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