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Current S|tuat|on of ATE board

High Site Count,12 or 16 Sites

Large Size

Too many devices

Difficulty in Design & Fab

Long delivery cycle

High Cost

Difficulty in Debug & Maintenance [

_Currently
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Current situation of ATE board

Only PCB testing was completed during the fab process.
The components have not been tested.

Inner Circuit D " -
: Lamination & CCD Dirilling Panel Plating
Transfer & —>| Brown Oxide |— Inspection —> g Inspection — & Inspection
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Transfer Inspection

Surface
Process

v

Final SMT &
Inspection Inspection

B TestConX+E.

. Diagnostic plan for ATE production test board of large-scale chi
China g p p g p

Contour Flying Probe

\ | 4 | | After SMT

4

TestConX China Workshop TestConX.org October 31, 2024



TeStCOIlX China 2024 Session 3  Presentation 4
Diagnostic method of ATE board

Frontend

« Tester pin function:
— Pin Parametric Measurement Units(PPMU)
— Arbitrary Waveform Generator (AWG)
— Driver
— Digitizer
— Comparator
— Active Load

Tester ——
Tester [FEFPTEII
1L_stcots | I 1UFHEV
__.__ﬂhh,_* | st.ooms | prusriev
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Diagnostic method of ATE board

Large proportion of components are not General ATE Test Circuit
connected to the tester Module (Circuit on ATE board

Testability of
Components

. » _ _ High Speed
Dummy Device or additional design is BIST

needed to improve test coverage

DUT — Switch — DUT

Resistance  [DUT — Peripheral circuit Partial
Voltage Trim |— Tester Yes

DUT — RF Matching Network
— Tester

DUT — Op-Amp Circuit —
Tester

RF Circuit

BIST circuit Peripheral circuit

ADC/DAC

Clock Input  [TCXO/CLK IC — DUT
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TestConX China 2024
Diagnostic method of ATE board

Additional Design to improve coverage Original Coverage 44%
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With Dummy Device to improve coverage

Dummy Device
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Dummy Device design & fabrication

Easy to design

Same Size with chip POD

PCB PTH(Plated through hole) Process
With Solder Ball or NiPdAu PAD

Panel Fab

Schematic Design PCB Design

Dummy Device with Solder Ball
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Dummy Device with NiPdAu PAD

Chip POD
Panel Drawing PCB with NiPdAu PAD
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Reference case2 — RF Chip

« With Dummy Device, we can test both the RF Path and IQ Path

N
\\ Signal /
conversion

RF Chip ATE Test Diagram Dummy Device Test ATE Board
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Diagnostic Program of ATE board

« Open Socket Flow(Without Dummy Device)

IO Path
Power Path
UDB Path
User Power

 Dummy Device Flow
Basic Component
— Res
— Cap
— Relay ....
IC Component
— Analog Switch
— Clock IC
— Op-Amp....
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Diagnostic Program of ATE board

* Hierarchical Modular Design For Program

Test Flow Test Instance Pin Map Channel Map
Path Test Basic Componet Test
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Diagnostic Program of ATE board

« Easy to develop programs

. Initial Pin
Test Pin Parameters Parameter Relay Control Setup Parameters Datalog Results Parameters Datalog Results

.. Expect
Force | Clamp Initial UDB UDB PPMU Limit Hi | Limit Lo Value Setup | Coms

festiype TestPin| \jue | Value | Value | cCtrlon | Ctrloff | Ctrl Pin Volt Time | On Path

Waiting
Time

Utility | Utility | CtrlPin1=0;
Pinl Pin5 | CtrlPin2=3.3

Utility | Utility | CtrlPin3=0; Waiting
Pin2 Pin6 | CtrlPin4=3.3 Time

Utility | Utility | CtrlPin5=0; Waiting
Pin3 Pin7 |[CtrlPin6=3.3 |V_limitHi| V_limitLo Time

RES_FIM
Y
CAP_FI
MV
RLY_FIM
Y

Pinl |l_value| H:1;L:0 | Pin2=0V R_limitHi| R_limitLo | R_Value Rxx; Kxx;

Pin3 |l_value| H:1;L:0 | Pin4=0V C_limitHi| C_limitLo | C_Value Cxx; Kxx

Pin5 |l_value| H:1;L:0 | Pin6=0V Kxx; Kxx
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Summary of Diagnostic Plan

Develo ment ATE Board Dummy Device Dummy Device Dummy Device
P Schematic Short Plan Schematic PCB Layout Offline Coding

Cycle<2Weeks Fixed Define Design Design

Fabrication
Cost<1000%

Dummy Device Fabrication

Save Time: Improve Throughput:

Considerable Identify ATE Board A Quickly
Low maintenance cost, Troubleshoot,

Returns Issues Before 3 3009/ .
Chip Test e $lrepair Increase 8k/repair
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