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Pogo Pin

® Loss of Pin Functionality due to SN(Tin) on the top plunger or damage

® Full replacement is required up to the undamaged components if Top plunger be damaged

Force

Tip W t & Sn displ t .~209f
— 1Ip Wworn ou n aispiacemen
m 20~25gf
Mechanical Spec 25~309f
Recommend Operation Stroke : 0.45mm
Operation Full Stroke : 0.60mm | 3ng~

[ Spring Force : 25gf+20% (@0.45mm) |
Life Span : =300,000 (Mechanical)
Operating Temperature : -60°C ~ 220°C

Electrical Characteristic — 100% Spec In
| Resistance : <100mQ (Average) |
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Introduction of Tango

® What's Tango Socket ? / Why Develop Tango Socket ?

Contact Part

TANGO EXERcisE
=* | Separated

“Dissociation”

dis-so-ci-a-tion
wE [ disousiéifen,-fi- |

TANGO wan Eys Hcs FPav TN PP 2o \

» Contact of separated two parts S E Elastic Part

p Efficient lifespan, cost, and replacement time /!

1. TEETEEETS. 122 (=12 el =) 22, (5 eHal 4

p» Outstanding response to Customer Needs
ESSI%
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Tango Pin

® Separated structure of the upper contact part and the lower elastic part

® Able to reuse elastic part

[ Pogo J Tango
/ \
Contact Part t
Change §
<«  Life Span 50k~100k overy 50k€1004'k m
N Sn migration and oxidation 22h
Elastic Part

Reuse — >

<— Life Span 300k~1,500k to 300k~1.500k

due to Au to Au contacts
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Tango socket

® Able to remove worn out pin and replace contact part only

® By reusing elastic part, reduce manufacturing cost about 30%

Pogo Tango

r-— Pogo Socket -

. Contact Pa [ ~ .

Contact Part

4:»

____1.___

g =

Elastic Part

---------- 1Y
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Advantage - Cost Reduction
® Pin replacement simulation for every 50K TD@ $1/pin
® 36% cost reduction effect when using Tango
1 1 1 1 1 1 1 1 1 1
y y Y Y / y y . 4 $10
AV AV AV AV AV AV AV AV avd
1 p 0.6 0.6 0.6 0.6 0.6 0.6 0.6 0.6 0.6
/
Tango($) /) Y V. V. Vi Y Y 4 4 4 $ 6.4
- | 40% | 40% | 40% | 40% | 40% | 40% | 40% | 40% | 40% | 36%
Lifespan : Contact Part 50K / Barrel Part 500K
G5
TeStconX New P Socket with Repl ble Top PI ‘T Socket’ é:@;@:}v
Korea ew F0go SocKket wi eplaceapble |10p Flunger 1ango SOCKe @-@/7
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Advantage - Elastic part public

® Able to standardize elastic part

® Able to standardize material and shape of contact part

o o o O O O O O O S S O S S S M M B M M M M M M M M M M M M M M M M M M M M Em Em O oy,
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Change of Contact Part -
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Advantage - Short Delivery Time

® By standardizing and reusing elastic part, able to reduce the Lead time

Pogo Pin : 2.0 weeks

Tango Pin contact part : 1.0 weeks

TNTEE .

New

TestConX

New Pogo Socket with Replaceable Top Plunger ‘Tango Socket’
Korea ° ° °

g FE PN Contact Part
Standardization of Elastic Part
g
Elastic Part
- ~ Reusable
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Compare Pogo with Tango
— Pogo pin
Conditions Details e 9o p
Test Temperature Hot Temp. (100°C)
Test Housing 12xxBGA_0.35mm Pitch Housing P
Touchdown Condition Dummy Device Contact (Sn ball) . nitel Sreer, TrestConder
- Tango pin |-
Interval of Dummy Device A ]
Every 1K : | :
Replacement i 4
Touchdown Time During 2
i 1 second ] 2
Cycling 5 ma |
Total Number of Cycles 100K | | .
<Initial State> <Test Condition> i
TeSt CO nX New Pogo Socket with Replaceable Top Plunger ‘Tango Socket’ A%:@;@:E
Korea ° g PN ’ N

10

TestConX Korea Workshop TestConX.org October 29, 2024



TeStCOnX Korea 2024 Session 3 Presentation 1

Evaluation Conditions

® Hardware for Evaluation : MA6 & IT200 & IT490M

» MAG : Performs repeated touchdown
» MODUS : Measures the Cres of socket

> IT490M : Measures the force and CCC characteristics of socket

*Maker : TSE *Maker : Modus Test *Maker : TSE
Model : MAG6 Model : MODUS MPT XT *Model : IT490M
(25)
TeSt CO nX New Pogo Socket with Replaceable Top Plunger ‘Tango Socket’ A@'
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Force Result

® No significant difference confirmed between Tango pin and Pogo pin.

100K_Force average graph Tango ———Pogo
40
35
30
s 5. | Force Spec. :
T 20 B =t T F 21g9fx10%
5 1 (18.9 gf ~ 23.1 gf)
10
5
Oxxxx&xxgé‘xxgxxxxxxxxxxxxxx
ST®NERIRNTBIIRIRITERLEBIRARS
# of touchdown
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Lifespan Result

® Replaced the contact part of Tango pin at 50K TD and confirmed similar CRES results as the

initial measurement.
Contact Part Replacement

_____________ a f_t_9!__5_9_'_(__I!?_____________
100K_Cres average graph Tango Pogo | Contact Part 3
2000 Vol i / :
1200 High CRES Point /" High CRES ; \“ i
1400 (Contact Pa'rt P i Detected i New i
& 1200 Exchange Point) : L/ i ]
o [V, ol i ————————— Contact Part
$ 800 7 i i
o 600 - A A _;:gf:,’/ E E - i :
400 -, .,;f.j‘j'j, s i : : (‘ E
200 ol ! L i ]
0| - | _ < |
SISSEEIASESTISEEIEAE 8588 eilleliile
# of touchdown '\\ M /;

_______________________________________________
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Current Carrying Capacity Result
® C.C.C. confirmed to be similar as average 4.6A for both Tango Pin and Pogo Pin.
Force spec: 21 gf £ 20 %
Force 20% Reduction
Point (16.8 gf)
[ Pogo J \ Tango
/ \\
Pogo_CCC Data Tango_CCC Data
30 30
25 #1 25 \ #1
5 0 SeEe——e s __\“\ : f:; s 20 et ‘J—%\\\ ._:g
: i -
5 —#6 5 —#6
0 #7 0 #7
S R L L L AR L S R L UL 2 S R e R R L L LR £ ) .
Current(A) Current(A)
G5y
TestConX | o (25)
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[ Pogo }

Crown Pitch

® No significant difference in contact mark confirmed between Tango Pin and Pogo Pin.

Shifted .
CPrict>c\:\;|n Amount of Crown ASh'ftetd £
Contact Pitch motnt o
Contact
3 0.1216
0.0077 mm 2 0.1168
3 0.1188 3 0.1132 0.0051 mm
& 2
TestConX | e (25)
Korea New Pogo Socket with Replaceable Top Plunger ‘Tango Socket \@,:-%

Contact Mark Result

Ball Center Line
Contact Mark Center Line

Tango

Crown Pitch
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® The Resistance value of Tango for 1,500k is less than 100 mQ

1,500K Tango Life Span

500

400

300

CRES(mQ)

200

100

1,500K_CRES Spec:<100mQ (AVG)  ——, | = Tool : IT-490M [TSE]

—3

E§ * Temp. : Room Temp.

— 1]

— H3

—4% | = Measurement Quantity

—i#10
e #411

————— - - . : 20 EA per pin type
B — B R — 14
SEEEEIEEIEGGGGCEEEEEIBIEEEipiEiissszzy | v resistance measurement
mmmmmmmmmmmm = I T B B s B T #7
#18
# of Touchdown #19 : Gold Plated

#20

~TestConX2i= | | (25)

CRES [mQ

. CRESImO] 000000 |
| #1 | #2 | #3 | #4 | #5 | #6 | #7 | #8 | #9 | #10 | AVG |

40.59 42.23 37.04 37.45 38.27 36.56 36.22 37.49 39.35 37.63 38.28

| #11 | #12 | #13 | #14 | #15 | #16 | #17 | #18 | #19 | #20 | AVG |

42.09 43.81 38.87 40.24 37.55 38.45 34.62 43.54 34.72 3710 39.10

New Pogo Socket with Replaceable Top Plunger ‘Tango Socket
Korea 9 ger Tang =
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Conclusion

® Confirmed that when Sn transfer or damage occurs on the Top Plunger, only the Top Plunger
can be replaced, and the existing Barrel can be reused

® By applying Top plunger separated replacement method, achieved the advantages of cost
reduction, shorter lead times through the standardization of the elastic part, reduced
maintenance time, and addressing warpage

® Conducted various Field Test with Tango (32QFN, 1298BGA, 64WLCSP...)

® The Tango socket can replace the existing Pogo pin and achieve various advantages
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Presentation / Copyright Notice

* The presentations in this publication comprise the pre-workshop Proceedings of
the TestConX Korea workshop. They reflect the authors’ opinions and are
reproduced here as they are planned to be presented at TestConX Korea.
Updates from this version of the papers may occur in the version that is actually
presented at TestConX Korea. The inclusion of the papers in this publication
does not constitute an endorsement by TestConX or the sponsors.

« There is NO copyright protection claimed by this publication. However, each
presentation 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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