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Agenda
• IoT device feature & test challenge 
• High-coverage & high-multi-site & low-cost Instruments
• Low-cost load board solution
• Quick program development with IoT test IPs
• Summary
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One-stop Test Solution for IoT Devices
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Global Number of Connected IoT Devices

3

According to IoT Analytics, 
the number of IoT 
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 IoT will rapidly 
grow up especially after 
COVID-19.

Data source: IoT Analytics – Cellular IoT & LPWA Connectivity Market Tracker

One-stop Test Solution for IoT Devices
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Wireless Standards in IoT devices 

4

Wi-Fi

IoT devices are often with >1 wireless capability 

One-stop Test Solution for IoT Devices
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Typical IoT Devices
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CPU
eFlash
Memory

PM
Analog
AD/DA

RF

RF

PMBB

Digital

PM 

MCU RF

BB

Analog
AD/DA

BB

One-stop Test Solution for IoT Devices
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IoT Devices - Typical Test Items and 
Test Resources
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DC Test Digital Test Analog Test RF Test

Test 
Items

Open short 
Power short

LDO
Leakage
Current

SCAN
BIST

INL/DNL/SNR/THD
SNDR/SFDR/HD3

TX: Power/OIP3/ACPR/EVM
RX: Gain/NF/EVM/IIP2/IIP3

S parameter

Test
Resource

Power Supply
Digital Multi-Meter

Digital Instrument
Logic Analyzer 

Arbitrary Waveform 
Generator

Oscilloscope

Vector signal Generator
Vector signal Analyzer

Network Analyzer

One-stop Test Solution for IoT Devices
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IoT Device Feature & Test Challenge 
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High Integration Wireless, MCU, ADC/DAC, PMU
 ATE need high domain coverage 

Low cost  Low test cost
 low tester cost, high test efficiency & multi-site

Low power  lower voltage & leakage, PMIC integrated 
 high DC accuracy, PMIC test

Fast growing  Time-To-Market 
 Shorter period in test solution/board/program

One-stop Test Solution for IoT Devices
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“One-Stop” Test Solution Overview
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+ +

Tester instrument
High-coverage & high-
multi-site & low-cost

Test board
Low cost & quick 
design/build/fix

eMTC

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

Test Program 
Quick development

One-stop Test Solution for IoT Devices
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V93000 Scalable Building Blocks
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Same DUT Interface

SmarTest + Libraries + Test Programs + InstaPin™ Licensing 

Direct-Probe™

Pin Scale 1600
128 pins at 1.6Gbps
Universal pin
1mV accuracy

Pin Scale 9G
64 pins at >8Gbps
Parallel and serial interfaces
PHY test

Pin Scale SL
8 lanes (diff drive + diff receive)
Pattern & loopback at 16Gbps
Native protocol support

V93000-A V93000-C V93000-S V93000-L

Wave Scale MX

Up to 16 AWG / DGT
Up to 64 PMUs
High-Speed / High-Resolution

Wave Scale RF

8 GHz, up to 32 RF ports
200 MHz bandwidth
4 independent RF subsystems

DC Scale UHC4T
High-current DPS

DC Scale DPS128 / 64
General purpose high-density DPS

DC Scale FVI16
Floating High Power VI

DC Scale AVI64
Universal Analog VI

Power MUX
“Sea of Switches”

Pure Clock

200 MHz clock
4 Differential / 8 SE ports

Wave Scale RF18 Wave Scale  Millimeter

112 Gbps PAM4
56 Gbps NRZ

24 GHz to 44 GHz
57 GHz to 70 GHz

6 GHz to 18 GHz

One-stop Test Solution for IoT Devices
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Wave Scale RF Instrument
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4 Indepedent RF 
subsystems per card

RF subsystem 1

RF subsystem 2

RF interface module

RF subsystem 3

RF subsystem 4
License from                   

1/4 card = 1 subsystem

8 RF ports
per RF 

subsystem

8 RF ports
per RF 

subsystem

8 RF ports
per RF 

subsystem

8 RF ports
per RF 

subsystem

117mm

50mm
35mm

200MHz BW
10MHz – 8GHz

Cover

4 Independent RF Subsystems / 
32 Bi-Directional RF Ports

One-stop Test Solution for IoT Devices
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IoT RF Test Strategy-RX Test 
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DUT
4

DUT
1

DUT
2

DUT
3

DUT
8

DUT
5

DUT
6

DUT
7

DUT
12

DUT
9

DUT
10

DUT
11

DUT
16

DUT
13

DUT
14

DUT
15

x16 Site Stimulus

16 site full parallel Rx test  

One-stop Test Solution for IoT Devices
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IoT RF Test Strategy-TX Test 
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DUT
4

DUT
1

DUT
2

DUT
3

DUT
8

DUT
12

DUT
16

DUT
5

DUT
9

DUT
13

DUT
6

DUT
10

DUT
14

DUT
7

DUT
11

DUT
15

x16 Site 
measurement

Site-interlace for 16 site TX

One-stop Test Solution for IoT Devices
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Wave Scale MX Instrument
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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
AWGAWGAWGAWG

Digitizer

PMU
PMU

PMU
PMU

X1
X2

src+meas unit
(HS or HR)

X3
X4

Up to 16 units per card

Highest Flexibility & Density - Allow 
Higher Multi-Site

One-stop Test Solution for IoT Devices
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V93000 Tester Configure for IoT
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PS1600 2~4

DPS128/64 1

WaveScale RF  1/4~1 (by license)

WaveScale MX 1/2 ~1 (by license)

DUTDUT DUTDUT DUTDUT DUTDUT

DUTDUT DUTDUT DUTDUT DUTDUT

8-site

DUTDUT

DUTDUT

DUTDUT

DUTDUT

DUTDUT

DUTDUT

DUTDUT

DUTDUT

DUTDUT

DUTDUT

DUTDUT

DUTDUT

DUTDUT

DUTDUT

DUTDUT

DUTDUT
~

16-site

A-Class

Cost-effective Config with High Multisite 
& High Performance

One-stop Test Solution for IoT Devices
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V93000 “EXA Scale” – The NEXT Generation 
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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
• Compatible with existing card 
• Compatible dut board & software

Further Higher Test Efficiency for IOT
One-stop Test Solution for IoT Devices
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Address Test Board Challenge of IOT Device 
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Turn-Around
Time

Cost

Full test
board 

Small 
daughter 

board

IOT mother board

One-stop Test Solution for IoT Devices
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IoT Mother Board Solution

17

mother board

daughter board

Small daughter board big daughter board

One-stop Test Solution for IoT Devices
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IoT Mother Board Solution-Real Case
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Mother board + Daughter board

• Lower cost
• Simplified design 
• Shorter design TAT 

Daughter board
NB-IoT engineeringNB-IoT engineering

BLE mass productionBLE mass production

One-stop Test Solution for IoT Devices
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Accelerate IoT Test Programming 

19

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

One-stop Test Solution for IoT Devices
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“Plug & Play” IoT Test IP

20

Testflow

+
+

One-stop Test Solution for IoT Devices
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“Plug & Play” Test Program Development
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1. Download Test IPs from Test IP 
Store, drag and drop to “testflow
view” 

4. Click “Execute in Debug Panel” 
and check the test result

2. Specify parameters for  the Test IP

Power setting

IO Protocol setting

RF measurement setting

RF measurement result

RF measurement waveform

3. Test program 
is generated

One-stop Test Solution for IoT Devices
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3-in-1 One-stop IoT Test Solution Summary
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Tester solution 
V93000 WaveScale RF

Test board 
IoT mother board + daughter board

Test programing
Plug & Play IoT Test IPs

• High site count
• Low-cost test config
• High-test efficiently 

• Short turn-around time
• Low cost 

• Quick test program 
development

+ +eMTC

One-stop Test Solution for IoT Devices
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