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CAE simulation in the early stage of connector product development
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VSWR Analysis & Insertion Loss & Return Loss Physical Verification .

E3071C Network Analyzer
1 Active Ch/Trace 2 Response 3 Stimulus 4 Mkr/Analysis 5 Instr State Resize
Trl s21 Log Mag 2.000ds/ Ref -4.000dB [F2]

6.000 —5—7 7627513 cnz —2.9674 dB
4.000 | 2 2.0027333 GHz -3.5174 dg
» 3 5.1976268 GHz -6.2777 dB
5,000 | >4 9.0000000 GHz -8.5096 dE
Start
0:000 -10.000 ns
-2.000 =
-4.000 ) § <4 10.000 ns

-6.000 Center
-8.000 3 ‘E_ 0.0000 s
-10.00 ]__SL
20.000 ns
14008 — | _ L4 ’_W&‘r

MIE S11 Loo * .y 10.00d8/ Ref -20.00dB [F2 Gat]

30.00 Shape
> 1 1.4627513 GHz -26.464 dB [ Norma
20.00 | 2 2.0027333 GHz -27.233 dB
: 3 5.1976268 GHz -20.324 dB
>4 9.0000000 GHz -16.499 dB Return
10.00
0.000
-10.00
-20. 00
-30.00

-40.00
-50.00
-60.00

AimEEDTYER, FECEXIMNAY

-70.00 =

=T rowz0 s = sop2 WHXR, "R, RE, &
seoR (Ul (i) O ) (Sl = s el \_l_J_l ﬁ:n 5, %&iﬁ | |
_r.'A S 20303 010757 LUl ~
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EERREERM M {10kHz-50GHz
Network Analyzer
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Time Domain Reflectometer
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Moment Disconnection Analyzer
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Coordinate Measuring Machine
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X-Ray Electroplating Thickness Tester ~Comprehensive Vibration Tester Mechanical Shock Tester

BRSBTS R EE DAY BASEN 2.5D iRl (NDT)
Metallographic microscope Cross Section Analyzer 2.5D X-Ray Analyzer
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Calibration ability & Test ability

Omm ~ 300mm
100gf ~ 50kgf

50g ~ 150kg
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100gf ~ 500kgf

1mQ ~ 100MQ

1mV ~ 10KV(DC) / 1V - 20KV(AC)
20mADC ~ 999.9ADC

(-200 ~ 400)°C

(0.0 ~98.0)%RH

(30 ~ 130)dBA / (20 ~ 20k)Hz

20mA ~ 600A

AC(0.01 ~5)KV / IR(0.03 ~ 1)KV; 9999MQ
(-40 ~ 200)°C

(-40 ~ 175)°C / (0 ~ 98)%RH

(-60 ~ 200)°C

HEFI31KN / (10 ~ 2K)Hz / (-40 ~ 150)°C
(-98.0 ~ 200)kPa

(100 ~ 400)G

ESRESSTLE 100Mhz-20GHz
Seneaisix 100Mhz-67GHz
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CH5 12GHz FAKRA TEST

1. 545
1. 445
1. 345
1. 245
1. 145
1. 045M

845
146
. 645

oo e e

Tr 1 511 S¥R 100. 00000mUy 1. 045130

#4R1:4. 6201860 1. 08113

ZFEAR2: 8. 94007GH 1. 0T166

473 12, 0000GH: 1. 090°"
2

. e — s |

. 545

@81 dSE: 300. 000kHz — £t 12, 0000GHz

Tr 2 522 SWR 100.00000m0/ 1. 043497

1. 543
1.443
1. 343
1.243
1. 143
1. 043
0. 943
0. 843
0. 143
0. 643
i}

F¢4T1:4. 9201 76Hz 1. 08126
#4%2: 6. 940076Hz 1. 09321
>i’f.ﬁ13:9.%20tlﬁcﬂx 1.09950

J__d_______,_____________-—————’__?i__“——“ﬂ—vﬂ—————*—d__’__’T__?vaz_—ﬂh"““““' —"yq
I I I L2 I

. 543
2 @i

1 #E3: 300, 000KHZ — #}:12. 0000GHz
Tr 4 512 Logh 1.000004E/-3. 2675046

1. 733
0. 733
-0, 267
-1. 287
-2. 267
-3 95T
4.7
-39
—6. 267
T, 20T

> ¥452: 9. 420066Hz -0, 2231 7dB

-8. 267
3 @B

1 #2#:300. 000kHz — #21}:12. 0000GHz




20GHz mini FAKRA TEST R

3.501
3.001
2. 501
2.001
1. 501

Tr 1 511 SWR 500.00000nU/1. 000570

1.001
0. 601
0. 001
-0.499
~. 999
-1.498

>3 4R1:20. 0000GHz 1.21225

1 @il f2a: 300. 000kHz —

3.603
3.003
2.503
2.003
1. 503

Tr 2 S22 SWR 500.00000n00/1. 002680

£t 20. D000GHz

1. 003
0.5603
0. 003
-0.497
=0.997
-1.497

2 Al
2.502
2.002
1.502
1.002
0. 502

%45 1: 20, 0000GHzZ 1. 20763

2 #28%:300, 000kHz —
Tr 3 S12 Logl 0.500004B/0.002214B

£t : 20, 0000GHz

0.o002M—n— =

-0, ane
-0. 398
-1.49%
S 1.0.@
© .. 498

3 AE

|
L

>3t4%1:15. 500060z -0, 16871dB

1 #244:300. 000kHz —

)} :20. 0000GHz




Cff SMA fRIEL 18 Ghz

TL— _S'1 °¥E Z.u. Q000w 1. OO0
| =1

1

8. 8430CHz 1. 10 1,800

Tr 2 522 S¥E_100. 00001/ 1. 00000

=1:

5, 4315GHz 1.97

Start:45. 0000NHZz —
Tr 3 512 Logh 1. QOODGE S 0, DOO0AE

1. 200
______-_m__.,j.___h____ﬂ__,___“_ 1 L.100

1. 000
Step:18, 0000GHz Bl Chl

Start:45. GpO00NHE —

Step:18. 0000GHE

14. 3192CHz -0, 1048

Start:45. 0000NHZ —

Step:18. 0000GHZ



Ot SMA taE2W, SMA fEiE 26.5 Ghz

File  Trace/Chan Response Marker/Analysis Stimulus Utility Help File  Trace/Chan Response Marker/Analysis Stimulus Utility Help
——

Tr 1 S11SWR0.100U/ 1.00U Tr 1 S11SWR0.100U/ 1.00U Tr 2 S22 SWR 0.100U/ 1.00U

> R2.19 > R1.89

2.00

‘ F3 19513 GHz 114
1.90 —_—

LN\ \

\

1.80 -
170 L g ——
1.60 — ~‘—
1.50
1.40
1.30
120

1.10
1.00 |

]
[ 7]

I [ ] [ [
Ch1: Start 10.0000 MHz — Stop 26.5000 GHz Ch1: Start 10.0000 MHz — Stop 26.5000 GHz

1 Ch1: Start 10.0000 MHz — Stop 26.5000 GHz

Bl 522 SWR0.100U/ 1.00U Hl s2110gM0.100dB/ 0.00c°

2 >Ch1: Start 10.0000 MHz —

la
Stop 26.5000 GHz 3 >Ch1: Start 10.0000 MHz — Stop 26.5000 GHz

2.00 3 20424 GHz 1.16 0.50 |_ ; -1 7.460 GHz -0.07dB
1.90 040 |
1.80 030, — —
1.70 2 }»,,,,
1.60 010 =
150 A | |l .00
140 - L | 010
1.30 t.__ 020
120 — o 11— -030
i W~ N -040
n ———— O\ L

Cont. ~ Ch1l Tr2 522 C 2-Port ] LCL I Cont. \ Ch1 Tr3 521 C 2-Port LCL




Ot SMA S8 26.5 Ghz

N

= ’
,,&’.\
> < w
Fle ~ Trace/Chan Response Marker/Analysis Stmulus Utlity Help Fle  Trace/Chan Response Marker/Analysis Stimulus Utity Help
Tr 1 511 SWR 0 100U/ 100U TTr. 522 SWR0.100U/ 1.00U Tr 1 511 SWR 0.100U/ 100U Tr 2 522 SWR 0.100U/ 100U

200 HiB ﬂ.?qssH 111 20— T =Nl [10970GH 111 200 =fi: [11.765 GHi 111 200 >Nl [10.970 GH. 11
190 ‘ 190 190 190

1.80 — 1.80 1.80 1.80

1.70 «L — 1.70 1.70 170

1.60 1+ 160 1.60 160

150 150 150 150

140 140 140 140

130 - 130 130 130

120 ] 120 ; 120 ] 120 ]

1.10 1.10 1.10 110

— = — —
1.00 1 - 1.00 L1 [ 1.00 1 - 1.00 —1 T
1 Ch1 Start 100000 MHz — Stop 265000 GHz || | 2 Ch1 Start 100000 MHz — Stop 26 5000 GHz 1 Ch1- Start 100000 MHz — Stop 265000 GHz || |2 Ch1- Start 100000 MHz — Stop 26 5000 GHz
Il 521 LogM 0500dB/ 0.00dB Il 521 LogM 0.500dB/ 0007~

250 >1.  26401GHz 0.11dB 250 ' >1.  26401GHz 0.11dB

200 200 e

150 15, F ———

1.00 1.0 l; —

050 — 050

0.00 =+ =—=5 0.00 L
050 - )= 050

-100 HAY ™ -1.00

-150 F\\J {— -150

200 PA'A W S\ 200

250 - | L\ | 250
3 >Ch1: Start 10.0000 MHz — Stop 26.5000 GHz 3 >Ch1: Start 10.0000 MHz — Stop 26.5000 GHz

Cont.~ Chi Tr3 521 C 2-Port — LCL Cont.~ Ch1l Tr3 521 C 2-Port LCL




&t 40-67 Ghz

/

e Customizat’ »n

e Reusable an so.d-.less
e Short d=lj rery time

I e High-performance

40 GHz
&

Solderless

50 GHz

67 GHz

1.85 mm

o




CHfy 1.85 {ERESE 67 Ghz

000 Tr 2 511 SWR 100. 0000ml/1. 0000U Tr 3 521 LogM 2. 0000dB/0. 0000dB
-~ >11 37z 1.15

800 2t 48GHz 1.19

oo 3t 65GHz 1.39
Gom

290 b— 1: | 67GHz -5.04dB
A |
00 1
200
100
T . 2

Chl Start:83.645IMHz —— ~.op:67. 0000GH=z
000 Tr 4 512 LogM 2. 0000dE/0. 0000dB Tr 5 522 SWR_100. 0000wl 1. DO0OU

900 1: 67GHz -5.03dB
800 >1 37GHz 1.16
o o7 48GHz 1.31

3t 65GHz 1. 39

500

100 S M e M I

300 1
200
100

.DUD"/’.\JHM /—\f m\

Bl Chl Start:83.6454WHz - — Stop:67. 0000GHz

— e = = = B3

.—.—.—.—.—.—.—.—.—>—w=-—.—.—

e e Caunen
-
, <

Xy pe-67GHZ




%% Mini Coax Plug/Jack - SMA Plug 20 Ghz

View: ( Table @ Flot

dB(S(PortT, Port1)) -

mi | 98551 |-173899|

19.9125|-17.5251|

m1
i

-10.00 T’iwamif X Y

-20.00 | M- "IIH.\

Curve Info
— dB(S(Port1, Port1))|§ §
Tip (S(Port1, Port1)) }

‘Jlﬂ‘i‘ 1
JYHl
I

-30.00 — dB(S(Port1, Port)) |
= 7.s2p |
5 dB(S(Port1, Port1))|
< rsZp : [
=-40.00 I
i ::[zs;(PmL Fort rszde(S(Pum, Pch.‘I)):
2 —— dB(S(Port1, Portt))|
b=l 4.52p (]
5000 L
— dB(S(Port1, Portt))|
| 3.s2p |
rszde(S(F’om, PortT))|
60.00 |
— dB(S(Port1, Portt))|
1.s2p |
70.00 ———— 28 N 95 | | | ENRE R S S S S E - N N
0.00 2 En 5.00 750 10l00 1250 15100 17'50 2000

Frequen&:y [GHz]




ZH5 N PLUG ---SAM PLUG 18 Ghz

Tr 1 S11 SWR 100, 0°"0m ‘L 00/ JU

2.000 -
1900 ': T 1. 1249%Hz 1. 19

1.80"

1.700

1. 600

e Impedance 50 Q

1. 400

1300 1 Frequency range DCto 18 GHz

1.200

w100 L e oo VSWR <13
1.000W

WM chi  Start:50. 0000MHz — Stop: 18. 0000GHz |ﬂSEr’.i-.."‘| I[_\S“; = 1_27/1000*L+o_4 dB

2 522 1/1 700U
2,000 Tr 2 S22 SWR _100. 0000mU/1 ~ 00U

s A
900 | e lestvohage 1000 V rms
1.800 [——

700 Working voltage 335V ms
o N fa\W Phase stability (\When bending) +5°

1. 500

L 'a'll B\\1 Amplitude stability (When bending)  +0.05dB

1. 300 "

e Saf AWV
1. 000M = L TR e Mm@‘




Zf; 35MM JACK ---3.5 MM PLUG 26.5 Ghz

Impedance
Frequency range
VSWR

Insertion loss
Test voltage

Working voltage
Phase stability (When bending’
Amplitude stability (When bending)

Connector 1
Connector 2

Cab'z 3

Ao

Heat shrink tubing 5
Label 6

500

DC to 26.5 GHz

<1.3

<1.6/1000 *L+ 0.6 dB
1000 V rms

335V ms

+5°

+0.05dB

3.5mm Male, Stainless Body
3.5mm Male, Stainless Body
Low Loss, Phase Stablility Cable
Purple and Black

Black

White



s 1.85MM JACK ---1.85 MM PLUG 67 Ghz

Impedance 50 &

Frequency range DCto 67 GHz
VSWR <1.35

Insertion loss < 6/1000*L+1 dB
Test voltage 1000V rms
Working voltage 335V ms

Phase stability (When bending ) +5°

Amplitude stability (When bending)  +0.05dB

Tr 1 S11 SWR 100. 0000mU/1. 0000U Tr 2 522 SWR 100. 0000mU/1. 0000U

f: ggg S1: | 49.5433CHz | 1. 199 f: ggg >1: | 47.8688CHz| L. 211
1.800 1. 800
1. 700 1. 700
1.600 1. 600
1.500 1. 500
1. 400 1. 400
1. 300 L 1.300
1. 200 1. 200
1. 100 1. 100
1. 000 1. 000
BIE] EAG:20. 0000MHz — £1k:67. 0000k, BN JmiN1 %A :20. 0000MHz — #1k:67. 0000GHz
g 00p 1r 3 521 Logll 2.0000dB/~2. 0000dB
g 1 66. 87447 3. 668dB
6. 000
1.000
2. 000
0.000 e
~2. 000p —= A_jlﬁ
-4, 000
~6. CO0
- 009
=11 000

- 2.000 —
[ il ket 20. 0000MHz — £ 11:67. 0000GHz




Zf5 100 Ohm 40 Ghz brobe

Differential TDR Probes is an 40 GHz 100 Q input impedance. This probe enables high-fidelity impedance measurements

of differential transmission lines. The adjustable probe pitch enables a wide variety of differential line spacing and

03-4.5

impedances.
H DD
TP110-252F-001 hd Characteristics
& Gzl Differential Handheld Probe o
[ 40GHz 1000 J Py Connector type 2.92 Female
ﬂ @\‘)ﬁ Frequency Range DC to 40GHz
‘ Probe Pitch 0.3-4.5mm(signal tip to signal tip)
120 . G 19 Impedance 100 Q differential

TDR Control Activation Force TBD
Tip Configuration SS

- Mechanical Properties
- -
9[ "&HJ I } } X 1y H [ Mechanical Life | 2.92 Female 500 cycles  Probe tip: 5000 cycles min |
Environment Data
| RoHS ] Compliant I




CH; DXK-40 12 Ghz Bzt

DXK-40 5 el i AX -

T
>

Y

A4

v

v

% FEDC-12GHz
& B4 4M%: 2.3mm-9.8mm

Al R F15mm
=RAmEE U--H0.5miE e
Iy X SN 3k

PROE R I




CH; DXK-90 3Ghz ERgllizti

DXK-90 7 g il 1 A :
> % EFEDC-3GHz
> EHHEY%AME: 6mm-22mm
> Ay EF42mm
> =% : 0.4m, 05 C.Om
> AL RSk
> HUEE EMHE




cly, KEREFT

THRU  Calculated  NEXT | FEXT f'—_—‘

Enable Margin |Report,

SCD21sSDD21

Delay

Skew
EIPS

Fre~ Skew
ILfit

ILD

ILD_ILfit
PSNEXT
PSFEXT
MDNEXT
MDFEXT
ICR

ICN
ICH_NEXT
ICN_FEXT
cclCN
cclCN_NEXT
cclCN FE.T |

1% "o
i oy e
2000 1y 420900
" 12m
4000

|
DDDDD‘D|§HDDDDHHDDDDDHHH

o 4w 2008 12000 000 20008 2o zom »oR woor WO 3000 Cheie

PRSI E
BRHZAITE

=]
-
=
=z

DDD"T'JDDDDDDDHHDDDDDHDH

DDDDF”GH!DDDD!HDDDDDH!H?’?

DDDDD'D.H!DDDDIHDDDDDHHI

|E5,;..Jiagram
[
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CH5 MINI FAKRA 9Ghz TEST FIX

E3071C Network Analyzer
1 Active Ch/Trace 2 Response 3 Stimulus 4 Mkr/Analysis 3 Instr State

Trl 511 Log Mag 5.000dB/ Ref -30.00de [F2]

Tr2 521 Log Mag 5.000de/ ref -10.00de [F2]

-5.000 15.00
>1 7.3013066 GHz -17.580 dB >l 7.3013066 GHz -1.4
-10.00 10.00
500 bl — T T 1 5.000
1
-20.00 SSystem 0000 oo oG
1
-25.00 ff -5.000
~30.00p ﬁf PREETININ
-35.00 -*5.00
-40.00 -20.00
-45.00 -25.00
-50.00 -30.00
-55.00 - -35.00 .
MR S11 SwR Tuu.0m/ Ref 0.000 [F2]
3-000 —3—="3573066 onz 1.3045
4,500
4,000
3.500
3.000
2.500
2.000
1.500
e =
1.000 =
500.0m
0.000p L= ¥ \\A\) .
2 Start 300 kHz FBW 77 - 7

0.500 7

6000

5500

5000

4500

4000

3000

2500

2000

S11

M\/ﬁ\\/

0.30 M¥iz{Stap 5.62 MHz)

899,97 MHz!

9,00 GHz

1X
1y

726H
131



&5 MINI 5PIn 10Ghz TEST FIX

2X Thur 6lmm

D-

Oe

“Rev.01

Ms-mini-MO1

E3071C Metwork Analyzer
1Active Ch/Trace  2Response 3 Stimulu. 4" kr/Anal, 5is 5 Instr State

pIEl 511 Log Mag 10.00dB/ rRef 50.C\dB [~2]

0.000 = —Ton
»>1  B8.3547772 GHz -20.298 dB
-10.00

Trl: Pass

-20.00
~20. 00
-40. 00
-50. 00
-60. 00
-70. 00
-80. 00

-90.00

-100.0 _ W HA W |
2 Start 1 MHz IFBW 10 ki

F Y
Stop 10 GHz

W

2X Thur élmm . 2X Thur élmm

D+
Rev.01 Rev.01

Ms-mr-101 Hs-mn-HOL

E3071C Network Analyzer
1 Active Ch/Trace 2 Response 3 Stimulus 4 Mkr/Analysis 5 Instr State

A 521 Log mag 2.500de/ Ref -5.000dE [F2]
7.500

=1 3.5000000 GHz -1.1414 dB

5.000
5 System
2.500
0.000 1
-2.500
-5.000
-7 500
10.00

-12.50

-15.00

=]

-17.50 A

2 Start 1 MHz IFBW 10 kHz

Stop 10 GHz
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ES071C Network Analyzer

1 Active Ch/Trace 2 Response 3 Stimulus ik nalys. 5 Instr State 5071C Network Analyzer
ME] 511 Log Mag 10.00dB/ Ref -5 .07 "= [F2 1 Active Ch/Trace 2 Response 3 Stimulus 4 Mkr/Analysis 5 Instr State
0.000 WA 521 Log Mag 2. 50008/ Ref -5.000dB [F2
>1 9.1623743 GHz -~ ..7¢3 of Tr1: Pass » o == g Mag / [F2]
. >1  3.5000000 GHz -1.1497 d8
-10.00
5. 000
1
-20.00 %
2.500
~30.00
0.000 1
il
-40.00
-2.500 5
-50.00
b < -5. 000 L
-60.00
-7 300
-70.00 A, §
-80.00 12 50
-90.00 -15.00
7—100-0 %7 N 7 &= -17.50 &
2 Start 1 MHz TFBW 10 kHz | .\ stop 10 GHz NI 2 Start 1 MHz TFBW 10 kHz Stop 10 GHz
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E5071C Network Analyzer
1 Active Ch/Trace 2 Response 3 Stimulus 4 Mkr/Analysis 5 Instr State
Tri sdd2l Log Mag 5.000dB/ Ref -5.000dB [(F4]

°+000 (39523288 WAz —2.1169 dB Tri: Fail
0.000

~5.000 h\i\"%¥j
-10.00

-15.00

-20.00

-25.00

-30.00

-35.00

-40.00

.00 =

r2 Sddll Log Mag 10.00dB/ Ref -50.00d8 [F4] PR Sddll Log Mag 10.00ds/ Ref -50.00d8 [F4]

0-000 =755, 73288 wnz| -21.362 4GB 0-000 355 73268 Mnz| —21.362 @5 Fr3: pass
-10.00 5 -10.00 /_/ﬁ
-20.00 , -20.00 5
-30.00 -30.00

-40.00 -40.00

-50. 00 la -50.00p la
-60.00 -60.00

-70.00 -70.00

-80.00 -80.00

-90.00 -90.00

-100.0 o -100.0 .

3 Start 300 kHz IFBWY 10 kHz Stop 4 GHz

EsoTic: Trace Auta Stoy Dats Marker Marker ;
& °TDR 1 'I Scale 'I o I Sinele I Mem vI 2 'I Search 'I File 'I

ES071C Metwark Analyaer

1 Active Ch/Trace 2 Response 3 Stimulus 4 Mkr/Anslysis 5 Instr State
PIEE cddz1 Log Mag 5.000d8/ mef -5.000d8 [F4]
7-099 Si 647, 75181 Mpiz -1.8648 do

Mea:

Trl: Fa

0.000
-5.000
10.00
-15.00
20.00
-25.00

~30.00

35.00
-40.00
45.00 - a
Tr2 Sddll L g M. 1 10.00d8/ ef - J.0uus [F4] Tr3 sddll Log Mag 10.00dB/ Ref -50.00d8 [F4]
°.o% BaZ. F1B1 wAz| 2. -7 @B Tr2: Pass 2000 = B42.75181 WHz| —23.]027 @B Fr3: Pass
10 00 | 10. 00 M S . L i
— e i 2 i i 3
20.00 — el O 20.00 |—r%F RN A
5T ol W e
-30.00 | "‘4 I’W‘m -30.00
oo bt (e
~ o] [PREpN e
70.00 70.00
~80.00 -80.00
~100.0 - ~100.0 -
|2 Start 300 kHz TFBVW 10 kHz Stop 4 6Hz EMMIEE|

o s S R A R K R N = W . ) i A | i A [ A [ ||
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