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Agenda

 |oT device feature & test challenge
* High-coverage & high-multi-site & low-cost Instruments
* Low-cost load board solution

Quick program development with loT test IPs
e Summary

TestConX 2021

. One-stop Test Solution for IoT Devices
China 2
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Number of global active IoT Connections (installed base) in Bn
301

2015a 2016a 2017a 2018a 2019a 2020f

2021f

Actuals until Q2/2020

30.9

2022f 2023f 2024f

Data source: loT Analytics — Cellular IoT & LPWA Connectivity Market Tracker

One-stop Test Solution for loT Devices

Global Number of Connected loT Devices

Connectivity type

Wireless Metropolitan
Area Networks (WMAN)

Bl s6
Other
B wired
LPWA
Cellular (2G/3G/4G)

Wireless Local
Area Networks (WLAN)

B Wireless Personal
Area Networks (WPAN)

2025f

According to loT Analytics,
the number of loT
connections in the world will
grow at a double-digit rate
every year in the next years,
and by 2025, the number of
Internet connections is
expected to reach 30 billion.

Market of loT will rapidly
grow up especially after
COVID-19.

2021
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Wireless Standards in loT devices

Data rate &
Power Consumption
A
.
Wi-Fi
Halow
1 MBps Bluetooth

Licensed LPWAN

BLE LTE-M

100 KBps Zigbee EC-GSM

7Z-Wave NB-loT

Range
|
Tm 10m 100 m 1 km 10 km
loT devices are often with >1 wireless capability
Te St Co nxt:]:' Ei - One-stop Test Solution for loT Devices 2 0 2 1
China P P
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One-stop Test Solution for loT Devices
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loT Devices - Typical Test Items and

Test Resources

o>
m
e
DC Test Digital Test Analog Test RF Test
Open short
Test Power short SCAN INL/DNL/SNR/THD TX: _Povyer/OIP3/ACPR/EVM
LDO BIST SNDR/SEDR/HD3 RX: Gain/NF/EVM/IIP2/1IP3
Items Leakage S parameter
Current
Test Power Supply Digital Instrument Arbitrary Waveform Vector S|gnal Generator
Digital Multi-Meter Logic Analyzer S VB Sl AT
Resource 9 9 y Oscilloscope Network Analyzer

China

One-stop Test Solution for loT Devices
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loT Device Feature & Test Challenge

High Integration-> Wireless, MCU, ADC/DAC, PMU Low power - lower voltage & leakage, PMIC integrated
- ATE need high domain coverage - high DC accuracy, PMIC test

£ o (7.
= |
o.lzm

onoe

Low cost - Low test cost Fast growing = Time-To-Market
- low tester cost, high test efficiency & multi-site -> Shorter period in test solution/board/program

- » & X oo

» 40 4P

14

o ll

g . One-stop Test Solution for loT Devices
China :

2021
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“One-Stop” Test Solution Overview

Tester instrument Test board Test Program
High-coverage & high- Low cost & quick Quick development
multi-site & low-cost design/build/fix

NB-IoT
@ wiD) ) s [! _ Bluetooth

Test ” S'tore

st 19 Store is revolutionizing the V93000 test progra
tIp [

V93000 WaveScale RF loT mother board + daughter board loT Test IP Store

TestConX '

. One-stop Test Solution for IoT Devices
China 2

m development Here you
can find the standardized test IP which is plugéplay ready All you need to do is
mioad th IP which fits your test needs and drop to the SmarTEST work

fits your test n P
enter Test program development never becomes so easy

2021

TestConX China Workshop TestConX.org October 26-29, 2021



Session 3

TestConX China 2021

Presentation 2

New Devices

V93000 Scalable Building Blocks

General purpose high-density DPS High-current DPS Universal Analog VI Floating High Power VI

& & &

"fl§ a
o Direct-Probe™
f,"

Same DUT Interface

e a2

i :
VO3000-A VO93000-C VO3000-S VO3000-L

SmarTest + Libraries + Test Programs + InstaPin™ Licensing

' TestConXC ,

. One-stop Test Solution for IoT Devices
hina &

L 112 Gbps PAM4
m—== 56 Gbps NRZ

Pin Scale 1600 s Pin Scale 9G " Pin Scale SL — multiL@«%\[k-
128 pins at 1.6Gbps o 64 pins at >8Gbps 8 lanes (diff drive + diff receive) Sr—
Universal pin Parallel and serial interfaces Pattern & loopback at 16Gbps SR
L 1mV accuracy PHY test Native protocol support
DC Scale DPS128 / 64 DC Scale UHCAT DC Scale AVI64 DC Scale FVI16

Power MUX

“Sea of Switches”

S
T ket ~NNy ‘ Pure Clock Wave Scale RF18 Wave Scale Millimeter
P Up to 16 AWG / DGT e? GHz, up to 32 RF ports 200 MHz clock % 6 GHa (018 Gy F B\ 24 GHz to 44 GHz
.. #Upto64 PMUs : 200 MHz bandwidth 4 Differential / 8 SE ports et 57 GHz to 70 GHz
M High-Speed / High-Resolution ~.~ 4 independent RF subsystems
%

2021
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Wave Scale RF Instrument

"a,
3
.

8 RF ports
/' per RF
subsystem

8 RF ports
per RF
subsystem

8 RF ports
supl:;ylz’::em 200MHz BW
: 10MHz - 8GHz

4 Indepedent RF
subsystems per card

el
I
Ports 1724 )
T
i
i

> 8 RF ports

per RF
B | Cover (OFID

4 Independent RF Subsystems /
TeStconX 32 Bi-Directional RF Ports 2021
10

. One-stop Test Solution for IoT Devices
China 2

License from
1/4 card = 1 subsystem

TestConX China Workshop TestConX.org October 26-29, 2021
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x16 Site Stimulus

>

DUT DUT DUT
5 9

DUT DUT DUT
6 10 14

DUT

DUT DUT

7

1 15

DUT DUT DUT

8 12 16

—kaE
-k
-
HHE

-
w

o—tz | ittt L | N IS A

— TJestCon

Chinam

16 site full parallel Rx test

One-stop Test Solution for loT Devices

2021

TestConX China Workshop
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IoT RF Test Strategy-TX Test

-~ TJestConX

Chinam

|
x16 Site

measurement

Site-interlace for 16 site TX

One-stop Test Solution for loT Devices

2021

TestConX China Workshop
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“|Up to 16 units per card"

src+meas unit -
(HS or HR) .q

AWG 1 S e (AW D
Digitizer ﬂ—'fi_.._l—[j ° : ))8

TestConX '

Wave Scale MX Instrument

Key Characteristics :

* 16 AWG + 16 Digitizer per card

» High Resolution (HR) unit: 24bit, up to 1.5Mbps
High Speed (HS) units: 16bit, up to 500Mbps

* License start from 1/4 card

Highest Flexibility & Density - Allow
Higher Multi-Site

One-stop Test Solution for loT Devices

2021

TestConX China Workshop

TestConX.org October 26-29, 2021
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V93000 Tester Configure for loT

8-site 16-site

LIl PS1600 2~4
e DPS128/64 1
= WaveScale RF 1/4~1 (by license)
M.a WaveScale MX 1/2 ~1 (by license)
A-Class
Cost-effective Config with High Multisite
T tconx & High Performance 2021
eS China - One-stop Test Solution for loT Devices 1
TestConX China Workshop TestConX.org October 26-29, 2021
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VIV

:
§
F4
-
0
-

{

TestConX '

China

V93000 “EXA Scale” — The NEXT Generation

Pin Scale 5000

» ° Fastest general purpose ATE pin

* Deepest vector memory

* Best-in class universal pin (as AWG,
DGT, DPS..)

DC Scale XPS256

» Scales from mA to >> 1000A

* Best dynamic response & accuracy
* Full VI capability

Test Head Infrastructure
: ; : » Best throughput and MSE
1P AB aa ;4 + Compatible with existing card
' - « Compatible dut board & software

Further Higher Test Efficiency for IOT

One-stop Test Solution for loT Devices

2021

TestConX China Workshop

TestConX.org October 26-29, 2021
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Address Test Board Challenge of IOT Device

Turn-Around 1
Time

Full test

IOT mother board »  Cost
Te St Co nX . - One-stop Test Solution for loT Devices 2 0 2 1
China 16
TestConX China Workshop TestConX.org October 26-29, 2021
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loT Mother

Small daughter board

K
TestConX

Board Solution

daughter board

mother board

big daughter board

. " One-stop Test Solution for IoT Devices
China 2

2021

TestConX China Workshop

TestConX.org October 26-29, 2021
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loT Mother Board Solution-Real Case

[

 Lower cost
+ Simplified design
* Shorter design TAT

S~ Mother board + Daughter board
= TeSt CO nX N

. One-stop Test Solution for IoT Devices
China 2

TestConX China Workshop TestConX.org October 26-29, 2021
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Accelerate loT Test Programming

© Bluetooth @ WiE)e @ NB-loT
Power Power Power
LO Leakage/Image LO Leakage/Image LO Leakage/Image
ACPR Spectrum Mask ACRP
TX Test 20dB BW oIP3 (o][:]
Modulation Char EVM EVM
Carrier frequency offset =1k
and drift .
Sensitivity /PER Gain Gain .
1Q Char NF NF . .
RX Test 11P3 P3 -
P1dB EVM . . L
EVM / _ I3

Tests of loT wireless standards Standard building block
to create test program

~ JestConX 2021

. One-stop Test Solution for IoT Devices
China 2

TestConX China Workshop TestConX.org October 26-29, 2021
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€3 Bluetooth
@ NB-loT

CE Wi

— JestConX

“Plug & Play” loT Test IP

. One-stop Test Solution for IoT Devices
China 2

Testflow

2021

TestConX China Workshop

TestConX.org

October 26-29, 2021
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_=b_x

+ Gple

@ Find W Praview
pock » IP ¥ IPStore_standard
st

—_—

RXSensitity

=

FHIQParameter

I|L Problems |1 Result  Testflow 52

;=1

X_setup

4 tsTXPowerll

3. Test program
is generated

|}
1
\ + tsTXPower2
\ + tSTXACPR2
|

\

\

\

« tsTXPower
4 tsTXACPR11

« tSTXACPR12
V + tsTXPower21

v

; 4. Click “Execute in Debug
oo and check the test result
R. addBin(1)

TestConX '

China

TestConX China Workshop

Test IP Store

= o e
':“ Tr20db THACPR ™
ve — A o q ®
== 0 o &
ve T¥MadChae® T*Power
,) Bluetooth NE-loT WiFl
- /
¢ 1. Downl Test IPs from Test IP i
K ownload Test IPs o“ est
¢ Store, drag and drop to “testflow Py
view” i
'I . Saoft Instruments
I & Falders ]
I
]

Panel”

T4t Suite: | tSTRACPRIL
= Power Signal

[ T=5anal Hame [instrument 7..| ¢

“Plug & Play” Test Program Develop

J .
- Power setting

LIART Signal; | LasT_poc_c3

Clock Signal; | RESETE

10.Protocol setting S
Boud Rate [Baud]: | 115200
o

loz

Connect \orce Current Cla.., | WakTime Gisconnect Made
| |ovoos devt true 3.3 00 E loz
WD dewt frue 3 200mA sms

2. Specify parameters for the Test IP
o]
i

RF measutrement setting
Frequancy [GHz]: | 24501

Dxpecled Max Power [dD)

Channel 1 Band Width [

Channel 1 Offset Freguency [Hel: | 2e8

annel 2 Offvet Frequency [Hz]: | e
+ Tost limit and datalog

Log Wavedarm to Signal Analyzer:

One-stop Test Solution for loT Devices

|
‘.
[
|

ment

PRSS
Carri 5.765
58316
-51.866
g 53 221 =
RF rmié4siirsment rdSult s

TestConX.org

October 26-29, 2021
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NB-IoT
€ dFE ,@1 “ ) Bluetooth’

Tester solution
V93000 WaveScale RF

» High site count
* Low-cost test config
» High-test efficiently

TestConX '

China

3-in-1 One-stop loT Test Solution Summary

Test board
loT mother board + daughter board

Short turn-around time .
Low cost

Test programing
Plug & Play loT Test IPs

Quick test program
development

One-stop Test Solution for loT Devices

2021

TestConX China Workshop

TestConX.org October 26-29, 2021
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The presentation(s)/poster(s) in this publication comprise the proceedings of the
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