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Qualification Test Report
-_ TE BEHBHLEE I

1. OBJECTIVE
To evaluate the performance of Flex Strip¥ Jumper based on product specification
108-78001(UL-APPROVED TYPE), 108-78002(UL-UNAPPROVED TYPE), 108-78003(POLYESTER
TYPE, TEFLON (FEP) TYPE, POLYIMIDE (KAPTON) TYPE).

2.CONCLUSION
When subjected to various electrical, mechanical, and environmental tests, products met or

exceeded the specified requirment.
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connectivity 501 _78002
3. Samples
The tests were conducted with following samples.
Former Former
Test Item Part Number catalogue QTY | Test Item Part Number catalogue QTY
number number
4.2.1 4.4.1
) 9-1447186-9 | FSN-22A-5A | ALL 9-1447186-9 | FSN-22A-5A 3
Visual Salt Spray
Inspection | 4-1447176-5 | FS2N38.1A15A | ALL 4-1447176-5 | FS2N38.1A15A 3
2069216-2 | FSN-31.5A-18A | ALL 2069216-2 | FSN-31.5A-18A | 3
422 442
, 9-1447186-9 | FSN-22A-5A | ALL , 9-1447186-9 | FSN-22A-5A 3
Insulation Moisture
Resistance | 4-1447176-5 | FS2N38.1A15A | ALL |and  Heat | 4-1447176-5 | FS2N38.1A15A 3
Resistance
2069216-2 | FSN-31.5A-18A | ALL 2069216-2 | FSN-31.5A-18A | 3
4'2'?f , 9-1447186-9 | FSN-22A-5A | ALL 4‘,4'3 9-1447186-9 | FSN-22A-5A 3
Dielectric High
Withstanding | 4-1447176-5 | FS2N38.1A15A | ALL | Temperature | 4-1447176-5 | FS2N38.1A15A | 3
Voltage
2069216-2 | FSN-31.5A-18A | ALL 2069216-2 | FSN-31.5A-18A | 3
9-1447186-9 | FSN-22A-5A 6 |44 9-1447186-9 | FSN-22A-5A 3
4.3.1 Thermal
Flexibility 4-1447176-5 | FS2N38.1A15A | 6 | Shock 4-1447176-5 | FS2N38.1A15A | 3
2069216-2 | FSN-31.5A-18A | 6 2069216-2 | FSN-31.5A-18A | 3
9-1447186-9 | FSN-22A-5A 3 44.5 , 9-1447186-9 | FSN-22A-5A -
432 Corrosion
o _ _ : _ _r | FS2N38.1A15A _
Solderability | 4-1447176-5 | FS2N38.1A15A 3 (:an)stance 4-1447176-5
2
2069216-2 | FSN-31.5A-18A | 3 2069216-2 | FSN-31.5A-18A | _
433
. 9-1447186-9 | FSN-22A-5A 3
Resistance
to soldering | 4_1447176-5 | FS2N38.1A15A | 3
heat
2069216-2 | FSN-31.5A-18A | 3
4',3'4 , 2201411-1 FS2N76.2A5 3
Vibration
18716871 FS2N38.1A4 3
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8. Test Methods and Performance
No. ITEM TEST METHOD PERFORMANCE RESULT
4.1 Visual Visual inspection of test samples’ external appearance. | There shall be no damage to | Normal
Inspection the insulator, no separation
of plating, no breaking nor
shorting of conductors.
42 Electrical Performance Requirements
421 | Insulation Insulation resistance measurements shall be made with | 1000MQ Min. 5.52X105
Resistance | ProPer equipment between adjacent conductors after a M Q min.
test voltage of 500 D.C. is applied for an uninterrupted
period of 2 minutes.
When measurement is made after environmental test, it
shall be done after the samples are taken out from
chamber and are kept in normal temperature room for
one hour.
4.2.2 | Dielectric Dielectric withstanding voltage measurements shall be 1500V A.C. /1 min. Normal
Withstandin made with proper equipment between adjacent for Nomex UL approved
g conductors under following condition. type
Voltage Applied voltage : 1000 or 1500V A.C. /1 min.
Frequency : 50Hz 1000V A.C. /1 min.
When measurement is made after environmental test, it for Nomex UdN
shall be done after the samples shall are taken out non-approved type
from chamber and are kept in normal temperature room
for one hour.
43 Mechanical Performance Requirements
43.1 Bending (1) | The Jumper is soldered at both ends to two boards. ‘There shall be no damage to | Normal.
One board is fixed to the chassis, and the other free the insulator and It passed
board is rotated 100 times as per Fig.1. conductor. item 4.2
fiotated -Electrical requirements as in electric
items 42 shall be al
Board
\ satisfied . require
Vi R Chassis ments
Jumper j
."J. Board
- v e
Board MIS |4w —b' 15 |<-
Soldered
Fig. 1
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- _"TE DEHBREE
connectivity 501 _78002
No. ITEM TEST METHOD PERFORMANCE RESULT
Bending (2) | The Jumper is bent through 180° around two mandrels | There shall be no damage to | Normal.
as per Fig.2. the insulator and conductors It passed
after following number of item 4.2
180° cyoles. electrical
1000 cycles min. for greater requirem
than 24.5mm Jumper length ents
with 25.4mm(1”) DIA
mandrel. Insulation
Dia. of Mandrels 75 cycles min. for greater r(.33|stanc
than or equal to 24.5mm e 6
Jumper length with 1.53X10
12.7mm(1”) DIA mandrel. M Q min.
Fig. 2
Bending (3) | The Jumper is bent through 180° 5 times about the There shall be no damage to | Normal.
center as per Fig.3. the insulator and conductors. It passed
- item 4.2
E : g elec’frical
= E = requirem
'l: : :i ents
180" bent ] " Insulation
i resistanc
................. e:
v 1.37X10°
M Q min.
Fig. 3
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No. ITEM TEST METHOD PERFORMANCE RESULT
Bending The Jumper is soldered to the board and rotated There shall be no damage to | Normal.
4 through 50 cycles of D - @ - @ - @ - @ each, | the insulator and It passed
using the specified load. (Fig.4. Table 1) conductors. ‘tem 49
® ~—— ) —— & electrical
requirements
90° \ E§
T Soldered
Board H
l l Load l
Dia. of Load(pos.)
Conductor(mm)
0.31 0.05N
04 0.15N
0.5 0.49N
432 Solderabili | The solderability test shall be performed per the | = The leads shall be covered | Nomal.
ty following conditions based on JIS C 0050 Test | with new solder over a | It passed
Method Ta. minimum of 95 % of the | item 4.2
(D Molten solder temperature: 235+5°C solderable area. elect-rlcal
2 Immersion time in solder: 5+0.5 Sec -Electrical requirements as reqwre.ments.
@ Immersion depth: 2~2.5mm in item 4.2 shall be satisfied. lnSl_JIatlon
resistance:
8.02x10°
M Q min.
433 Resistanc | The test shall be performed per the following | -There shall be no damage | Nomal.
e to conditions based on JIS C 0050 Test Method Tb. to the insulator  and It passed
Solderi (DMolten solder temperature: 260+5°C conductors. ltlem ) |4'2
ng heat (@lImmersion time in solder: 10£1 Sec * Electrical requirements as © ect'rlca
@lmmersion depth: 2~2.5mm in item 4.2 shall be satisfied. requiremen
ts.
Insulation
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No. ITEM TEST METHOD PERFORMANCE RESULT

43.4 | Vibration, Per JIS C 0040A. There shall be no | Nomal.
Sine Wave The Jumper is soldered at the one side to the board damage to the insulator | It passed

. . and conductors. item 4.2
and is set to equipment. )
electrical

The test is conducted with following condition.

Electrical

requirements as in

requirements

Vibration curve is specified in Figd. On the next page. item 4.2 shall be |-
satisfied. IhSl.J|atI0n
resistance:
Frequency: 10~55 Hz 1.02X10°
Total vibration amplitude: 1.5mm M & min.
Accelerated velocity: Logarithm or constant
Direction and time: 2 hours for each X, Y, and Z
direct
5.0
30
gg Type A
E’E 15
B
25 12
o ®
™ e
i
G.75
95
0.25
10 55 100
Freguency H: -
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No. ITEM TEST METHOD PERFORMANCE RESULT
44 Environmental Performance Requirement
441 Salt Mist The test shall be performed for 96 hours per JIS C There shall be no | Nomal.
0023 .damage to the It passed item
insulator and 4.2 electrical
conductors. .
requirements
Electrical .
requirements as in Insulation
item 4.2 shall be resistance:
satisfied. 1.10x10*
M Q min.
442 | Composite | The Jumper is exposed to the conditions of Fig.5 There shall be no | Nomal.
Temperatur | for 10 continuous cycles based on JIS C 0028 damage to the .
o ' It passed item
e/Humidity insulator and 42 electriacl
Cycle Test conductors. .
requirements
Electrical
requirements as in Insulation
001 item 4.2 shall be . )
B == — tisfiod resistance:
” Z Z satisfied. 2.10)(106
Humidity :;7 i od MO min.
%RH T umidity is not controlled during step g
© 4 6 10 1‘2 1'4 16 18 2'0 22 24 SR h
a b d i g
Temperature. 5, 2 %
oC ol 5 rall 4
o 4 é 1'0 1‘2 1'4 16 18 2'0 22 24 (h)
* : Time tolerance at this points
are *=5min.
Fi?.S
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connectivity 501 _78002
No. ITEM TEST METHOD PERFORMANCE RESULT
443 | Dry Heat | The Jumper is exposed to 125°C for 96 hours. * There shall be no | Normal except
damage to the appearance  color
insulator and change to blown. It
conductors. passed item 42
. electrical
Electrical .
. . requirements.
requirements as in Insulation
item 4.2 shall be . ]
. resistance:
satisfied. 110 X 106
MQ min.
444 | Thermal The Jumper is Exposed to the conditions of table 2 | - There shall be no | Nomal.
Shock for 5 continuous cycles, each consisting of steps 1 damage to the
oc through 4 based on MIL-STD-202 Method 107 insulator and | It passed item 4.2
condition A. conductors. electriacl
Table 2 . .
Electrical requirements.
Step Temperature Duration requirements as in )
5 item 4.2 shall be | MSulation
1 -55 +0/-3 °C 30 minutes Isatisﬁea resistange:
2 25 +10/-5 °C 9 minutes 2-97)(10 MQ
Max. min.
3 85 +3/-0 °C 30 minutes Reference:
4 25+10/-0 °C 9 minutes After  1000cycle
Max. .
Insulation
resistange:
1.91X10 MQ
min.
445 | Corrosion | The Jumper is exposed to the conditions of table 3 | . There shall be no N |
ormal.
Resistanc Table 3 damage to the
e (S0y) S0, gas 20 insulator and | [t passed item 4.2
concentration ppm conductors. electrical
Temperature 35°C Electrical requirements.
Humidity 95% RH requirements as in InSl.JIation
Test duration 196 HS item 42 shall be| 'o°Stance
- 06 X 10" MQ
satisfied. _
min.
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1. BH
TLYHORRAN) T * S —DE S HE 108-78001(UL A% ). 108-78002(UL JEE
B447). 108-78003(GRY TR TFILEAT . T (FERP)RA T . RUASIR(F v Tr)214 )
HOF, BEHIEHETMEARETS,

2. &R
TLYPRRAN) T * D —Id ., B E4EHRZE 108-78001. 108-78002, 108-78003 [ZE D=,
MREEHEL-FER. EXM. HHM, REMFHEICEOT,. 2 TOERMEEZHELT -,

Rev A 10 0f 17



Qualification Test Report

- TE BEHBHLEE
connectivity 501 _78002
3. HH
UTOE#MEERL. &< DREEITo1=,
Former Former
Test Item Part Number catalogue QTY | Test Item Part Number catalogue QTY
number number
4.21 9-1447186-9 | FSN-22A-5A | ALL | 24! 9-1447186-9 | FSN-22A-5A 3
&R 1EKEE
4-1447176-5 | FS2N38.1A15A | ALL 4-1447176-5 | FS2N38.1A15A 3
2069216-2 | FSN-31.5A-18A | ALL 2069216-2 | FSN-31.5A-18A | 3
4.2.2 9-1447186-9 | FSN-22A-5A | ALL | **2 9-1447186-9 | FSN-22A-5A 3
FEEIn BREEYA
4-1447176-5 | FS2N38.1A15A | ALL | Z/V 4-1447176-5 | FS2N38.1A15A 3
2069216-2 | FSN-31.5A-18A | ALL 2069216-2 | FSN-31.5A-18A | 3
423 9-1447186-9 | FSN-22A-5A | ALL | +#3 9-1447186-9 | FSN-22A-5A 3
fHEE it Efvi4
4-1447176-5 | FS2N38.1A15A | ALL 4-1447176-5 | FS2N38.1A15A 3
2069216-2 | FSN-31.5A-18A | ALL 2069216-2 | FSN-31.5A-18A | 3
9-1447186-9 | FSN-22A-5A 6 i;igﬂ 9-1447186-9 | FSN-22A-5A 3
431 wEE
B (1 4-1447176-5 | FS2N38.1A15A | 6 4-1447176-5 | FS2N38.1A15A 3
2069216-2 | FSN-31.5A-18A | 6 2069216-2 | FSN-31.5A-18A | 3
445
9-1447186-9 | FSN-22A-5A 3 9-1447186-9 | FSN-22A-5A -
432 HEE M
[(FATZAHIT | 4-1447176-5 | FS2N38.1A15A | 3 | (SO2) 4-1447176-5 | FS2N3B.IA15A |
k3
2069216-2 | FSN-31.5A-18A | 3 2069216-2 | FSN-31.5A-18A | _
4.3.3 9-1447186-9 | FSN-22A-5A 3
& A T2 1t 2
£ 4-1447176-5 | FS2N38.1A15A | 3
2069216-2 | FSN-31.5A-18A | 3
434
22014111 FS2N76.2A5 3
R
18716871 FS2N38.1A4 3
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8. Test Methods and Performance
&5 15H HER AR ERERE fER
4.1 A% ) BRIZ&LS, FHOLELEITFIXRFTHRZADEE. | EEBLL,
U, Bl hiEnC e,
F-EAERDAYTORIBE, S 3—k. Brig
DN E,
42 ESHITERE
421 |IERIER | MRt IMRIERHFLGCNEREOMRSE | 100MQ BESHLCE, BN
ALT, SR EEHMNEC. TEORMETIET 5. ;55’“0
BREABRZICATETZ5EE. HHERBREHNSTY
HLT 1 BRIERICHEBLIRIZITS,
BEEE 500VD.C
A 5E e 2 5 fE
422 | WEBE | GEEE. HEERBRBE-ECNLAEORBREE | 1500V AC. /1 min REEL.
AT, SR EEAEEIC. FROEHTHRETS, |/ THAYIA ULERMT)
BRERRBRZICAETIHE(E. REERBENSTRY
HLUT 1 BREERICKELZZIZITS, 1000V A.C. /1 min.
(/—AyH R, UL IEERZA
ENANEE 1000VA.C -
JEIRE 50Hz
EN 0B fe 1 5 fE
43 Mechanical Performance Requirements
431 | BHITIE() | 2 T RFEEARIC. SvA—DTEEES & FAEAT S, | BIFES 100 @LE | BEEL,
BIED 1 EIv——IZETET b, or—>—ICEELTLY | THEBADOKEE. U | KB % .
HOMIDERER 1 DESITKEITSr—L—DEEMEIZS | V. BhRUVERD | H420
(== i
htY, ov—S—DNMEINERYHEL-YLT. 100 BOREIT | BHEMNZLN &, j'i f l;
175, . *1-1E42 DES MM F’E‘ '
Board o
\ Jumper BEEHERTHIE,
i “\ Chassis
el 5] A{Board
/ e e e R e
Board MIS |~ —»! 15 |<-
Soldered
Fig.1
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=1 ER HERAE ERT4RE R
T | @2 O&SI217 254mm)EELIE 057 (127mm) | LTFOBIFESCRBHORE | EHEL,
FROABEEMTO v N—%(LEH, 180° HIFZET | BE. VU, Blh, RUEROK | HE#&k. B
%, @A, 42 OE
~ B REE
BERED :
m ¢1n ¢0.5" IﬁEo
G e & K
" (5 4mm) 1000 E:&x/E
S4mm) 1 m g | — || 1.58%10°
uE F MQ
Dia. of Mandrels 17 (25.4mm) B 75 @l
LT Uk
Fig. 2
BhF1%(3) 3DESIZS v/ s—hRE%E 1RMin. T 180° 7 | 9 B EHFVEIFTHREHEOBE | £ELL,
. B, O, Ehh i e, =+ g6 4
YRR IFT B, aee HE%k.IA
Ef-. BEMNLELNZE, 42 OE
P HHREE
= ] = i R o
= 5 = .
L : » HZER
] ! & : fx/IME
180° bent : " 1.37%10°
' MQ
Fig. 3
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55 I5H HERAE EoRiERE R
B 1 1%(4) 4 DEIIERICEELTHAIZ 90° 9 TROFMEICHT0E | BELL,
180° FYEIFT B. fﬁ?:{ i 17 o fﬁf\'f HER# . 0 42
2 © ~—— o OO U SRR omsteee
° e
™ %
T Soldered
Board H
l l Load l
432 | FHEMT | sEaA 1L JIS C 0050 HER S ETa TS, [FAEFITREERDE/N | BELL,
% UFFFLIZEE ) RED | sy
sl BR S B (EVREDHLDNZATHE "ﬁféﬁéé
e R JEIC&-T 95%IEEHNT .
AR ZDRE | 2355 . TR o
AREASORR | 25950 DRHRIZRBEBL,
[F AT BB 5+05 F-E - h— Loz | HRBIERE:
\ RRYDIEF—D> DI E | B/NME
FAERERS 2~25mm thg 2o & U—RE(EY 8.02X10° MQ
FEDEED 5%%#A T
(F7EBARLN,
433 | [T A T2 | stE& %1% JIS C 0050 SREE A ETbTITS, AR, ELLVER | BERBLGL,
it e - BHHTIXAESELY, SHERL . IH 4.2
g DB
BRUTATZDERE | 260+5°C Zim e
(AT RERE 101
[FATZRERS 2~2.5mm
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£ EE RERH TR 4t
434 | EEIR | ek, Sy —OELEB—RBEREIC | BRHEORE. VU B | EREL
B BRIZAERTL. ZREEBRBRS-RETS, | hABLIE, HE% . IE
JIS C 0040A [ZESNTHTS. ZORBITRDBEYT | T/ H 42 DESRMH 42 OEH
i Lk by
HY . EBREBREEIEE 5(RE) (< TRT HEERT L, g i & i
HEBRTA 1 AR
IREIEK 10-55Hz =/ME
1.02x10°
wmelDEIE 10-55-10Hz/min
BE DA SEIREIE =L — 1
73|
S B B R XY,Z 4% 2h &t 6h
5.0
S0 30 Type A
E% 15
%%‘ 1.25
mm 1.0
}
075
05
Q.25
10 58 100
Freguency Hz ~w
5 45| B g
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&5 HE HER AL EoRERE R
4.4 IRIZROTERE
441 |HBKIETE | Jis C 0023 [ZE D= 96 BERIFTS, fwBkoRE, 0¥, | ZREL
AN E, AR, IH 42
T U—REIcgEy | OEEIEREZ
SURBEbABLD | P
s, iEBIEIE:
=/IME
1.10x10*
MQ
442 | REEME | yis ¢ 0028 ISR IER 5 ORHBETS, REALERS | BB AOHKE. VU, | BELL,
€ 10 B4 2IL1T5, b e, HERTE . IE 42
BL. &M ¢” DIRENEMZ ALY, F-.HA20ERNE | DOEHMEREE
KeE BRI B, e,
IR nE:
=/ME
2.10X10°M Q
Humidity jz
%RH ‘:Z: Humidity is not controlled during step g
Temperature. 5, Z %
oC =
o f‘S 1’0 1‘2 1‘4 16 18 2‘0 (h)
* : Time tolerance at this points
are £=5min.
FT.5
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=5 IEH HERAE BERTMRE R
443 58 (i SKERE EE 125°CIZT 96 BFR814TO, BB IADIIE. O, 2240,
. Sfulry I
?Zl‘) %uh?ﬁ‘tﬁb\:to ~ (nigﬁs:;kéiﬁb\ﬁ
357(—:\ IE 4.2 0) EE_.FLE,‘] Eﬁ%&s IE42 0)%/_:"
HREE MR T S, BOM4REERRE
HEEE:
=/ ME
1.10 X 10 MQ
444 | BEE MIL-STD-202 Method 107 SRERSi: A [ES=. | #BHADOKE. 0. | BELL,
TEEDERME 1~4 TTOREYAIILEEHLT 5 | ElhAiNTE, HERR.IE 42 O
HAIIIT, -1 42 OBEGH | BRMEREEZE
MREERT AL, |
B R S5LE RRIEIE:
1 -55 +0/-3 °C 30 & =/ME 6
207X10° MQ
2 25 +10/-5 °C =RKX5% B
3 85 +3/-0 °C 30 53 1000 H 17 LED
4 25+10/-0 °C RBK5 5 gt
1.91x10° MQ
445 | TERY | ROKHISEISTI, wEROWRIE. DU, | BEEL,
A% (S50 “ BNALENCE, | HBRE.E 42 O
S0, #HRIRE 20 ppm Ft- Y—REzm=| BHMERZEE
L s REURBEDIGL | T
MR 95% RH - MR IEHE:
R 196 HS
F1-.18 42 OESH | ®/ME
MEEE R T HIE, 06X 10’ MQ
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