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With the development of mmWave technology and the increasing applications’ scenarios, the diversity and
complexity of millimeter wave testing requirements are also increasing. Current mass production testing of
mmWave faces many challenges, and existing mainstream ATE cannot meet the needs of performance and

cost. This requires a combination of standard instrumentation and mmWave discrete devices to provide
customized complete test solutions for mmWave test systems — which includes over the air (OTA) designs
in a standard handler. With years of accumulated industry experience in automated test and standard

software platform, Gubo seeks to provide a standard test solution for mmWave mass production testing to

help customers achieve a balance of performance and cost.
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mmWave Application Scenarios

Sub-6Ghz 5G
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Test Challenges for mmWave

4G: 200 MHz

28 GHz 39 GHz 70 & 90 GHz 4.5 G: 640 MHz

5G: 800 MHz
60 GHz (Phase 1)

5G: 2 GHz (Phase
2)

Multi-Standard / Multi-Band Ultra-wide Antenna Arrays and Channel Scaling
Coverage Bandwidths Beamforming Validation for MIMO / CA

- 128 MIMO channels

OTA Performance Spatial Dependence of Calibrated Air Interfaces Total Cost
Measurements and Chambers of Test

S|gna| -to-Noise Phase * i T +18 dBm + 0.5 dB
Ratio Noise 50 4B ‘ ‘
’l( il_-—SZdBmiO.SdB

Near field / Far Field
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Features for mmWave Product
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Probe Head Loopback

to know if it fails; and routing requires no crossing

AR

Final Test (No Wafer Test) NN

* Pros: Reduces cost by no need any test step which reduces
process time

+ Cons: If the yield is low, a lot of packaged parts are thrown away,
costing more than doing wafer test

TestConX '

China

Practice 1: How to determine the test list for mass
production

* Pros: Does not need high number of channels and minimal
space transformation. High/Low temperature test capability.
* Cons: No access to die by tester and depends upon r the DUT

OTA Test

HIGHLIGHTS

ADVANTAGES

Best Practice of Production Testing for mmWave IC and modules

OTA software
Anechoic Chamber
N\, mmWave VST

Fast closed-loop motion

Dramatically cut validation test time of 5G mmWave OTA devices

Test narrowband (CW) and wideband (5G NR) signals with the same setup
Run TX/RX tests without external switches

Fast, detailed test results including 3D power and modulation quality (EVM)

5x to 10x faster measurement times with patented position control
Direct Par-Field and Compact Antenna Test Range in a single chamber
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System Architecture for mmWave Mass Production

Baseband TX

FPGA Processing DAC
IF Upconverter

Modular mmWave
Tx/Rx head

mmWave |F

Software
Processing

IF Downconverter

FPGA Processing RX Baseband ADC

]
|

Flexible remote head configuration with

\
1
Baseband options scale from 20MHz bandwidth to IF Up/Down Converter to interface
2GHz bandwidth with path to higher bandwidths. with mmWave head or also with support for 28 GHz 5G, 60GHz WiGig,
DUT’s IF. vehicular radar, and others.
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Port Expansion

TestConX
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BROAD Frequency Coverage |

5.1 GHz to 7.125 GHz WLAN coverage,
5-21 GHz and remote head configuration with Multi Channel IF-RF
support for 28 GHz / 39 GHz 5G, 70 GHz, 60GHz GHz Multi Channel RF-RF

Practice 2: What kind of Tester to Choose

FLEXIBLE mmWAVE DESIGN

mmWave frequency coverage delivered through
modular up/downconverter head

mmWave Switch ( SPNT )

™
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Practice 2: What kind of Tester to Choose

B3k I B e Bk
PLATFORM Automation Speed Test HVM
» “Customer knows best”
BE A R 7E il1E
Accuracy Scalable Customize

e Customizable solution

* Open, vibrant ecosystem

» Customer designs

. Best Practice of Production Testing for mmWave IC and modules
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Practice 3: What kind of Socket to Choose

Uniform radiated RF performance on all elements

LoadPlate
LoadPlate Patch ! (LeadBacker)
Antenna Loadplate

TestConX '
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IMPROVED SIGNAL INTEGRITY

Reduction of signal path provides improved performance
over conventional wafer probe approaches

PROBE CARD LOADING OPTIONS

Support for top-load and bottom-load probe card
loading

PROBE CARD DEVELOPMENT GUIDE

New Direct Dock probe card development guide
available

CUSTOMIZABLE BRIDGE BEAM MATING

Adaptable bridge beam mating structure on probe
card based on contact technology, pin count, DUT
size, and site count

~JestConX '

. Best Practice of Production Testing for mmWave IC and modules
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How to Quickly Build a Customized ATE
- DiBet A Functional features b et
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Debugging and code conversion tools at all stages for chip test. e.g., S
registers, patterns, test plan import, etc. - _ .
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Automated test flow programming and execution ]
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Test IP functional development, debugging and management
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Test codes reuse for all stages
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Rapid HW abstraction for customization device management

time-to-market for the customer. P E il |

4\ Mat

TestConX
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China E

Gubo has a complete solution (OneTest) to help realize the vision of EDA_&w’Eﬁw_ E—— R
automated testing from Lab setup to ATE HVM that enable shorter cadence ) z- ‘l[
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New Product Import based on DIY ATE

* Problem Description

Different kinds of third-party equipment are usually used for system
integration as the traditional test equipment can not meet the needs
of mmWave production testing. However, it is difficult to realize the
software development and hardware maintenance.

£

votage

» OneTest provides the integration and management for hardware and
optimizes the test efficiency

TestConX 2021

. Best Practice of Production Testing for mmWave IC and modules
China E

User-friendly ATE Development Environment
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