Vertical Launch Connectors

withwave
SMA, 2.92 mm, 2.4 mm, 1.85 mm & 1.0 mm

Versatile RF & MW Test Solutions

Withwave’s Vertical Launch Connectors are specially designed for solderless vertical PCB launch on
test & measurement board. These connectors have excellent electrical transition performance up to
26.5, 50 GHz, 67 GHz & 110 GHz respectively as well as reduce installation time by eliminating soldering.
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1.0 mm type (110 GHz)
B Features

- DC to 26.5 GHz(SMA), 40 GHz(2.92 mm) ,50 GHz(2.4 mm), 67 GHz(1.85 mm), 110 GHz(1.0 mm)
- SMA, 2.92 mm, 2.4 mm, 1.85 mm & 1.0 mm type (Female, Male)

- Excellent Vertical transition (VSWR <1.3, 1.85 & 1.0 mm type: VSWR <1.6)

- Easy & Solderless Installation on designed substrate

B Application

- Test and measurement
- High Speed Digital Test Boards

- Test and Characterization Boards

B Design Assistance

- 3D Model for Mechanical Layout (STEP file)
- ANSYS HFSS models (version 17.0 or newer) for 3D EM(Electromagnetic) Simulation
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Vertical Launch Connectors withswave

SMA, 2.92 mm, 2.4 mm, 1.85 mm & 1.0 MM versatie RF & MW Test Solutions

B Specification (SMA Connector)

Scope Items Specification
Freq. range DC to 26.5 GHz
Electrical Impedance 50 Ohm
VSWR(Max) 1.3:1(DC to 26.5 GHz)
Connector type SMA type (Female, Male)
Material Body & Block Stainless Steel
PIN BeCu with Gold Plated

* RoHS Compliant

B Ordering Information (SMA Connector)

Stripline type

Application Type Part No.
Female VCO6FS001
Stripline
Male VC06MS001
Application Type Part No.
Female VCO06FS002
Microstrip
Male VC06MS002
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Vertical Launch Connectors withswave

SMA, 2.92 mm, 2.4 mm, 1.85 mm & 1.0 MM versatie RF & MW Test Solutions

M Specification (2.92 mm Connector)

Scope Items Specification
Freq. range DC to 40 GHz
Electrical Impedance 50 Ohm
VSWR(Max) 1.3:1(DC to 40 GHz)
Connector type 2.92 mm type (Female, Male)
Material Body & Block Stainless Steel
PIN BeCu with Gold Plated

* RoHS Compliant

M Ordering Information (2.92 mm Connector)

Stripline type

Application Type Part No.
Female VCO3FS001
Stripline Male VC03MS001
Application Type Part No.
Female VCO03FS002
Al Male VCO3MS002
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Vertical Launch Connectors withswave

SMA, 2.92 mm, 2.4 mm, 1.85 mm & 1.0 MM versatie RF & MW Test Solutions

B Specification (2.4 mm Connector)

Scope Items Specification
Freq. range DC to 50 GHz
Electrical Impedance 50 Ohm
VSWR(Max) 1.3:1(DC to 50 GHz)
Connector type 2.4 mm type (Female, Male)
Material Body & Block Stainless Steel
PIN BeCu with Gold Plated

* RoHS Compliant

M Ordering Information (2.4 mm Connector)

Stripline type

Application Type Part No.
Female VCO02FS001
Stripline Male VC02MS001
Application Type Part No.
Female VCO02FS002
Al Male VC02MS002
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Vertical Launch Connectors withswave

SMA, 2.92 mm, 2.4 mm, 1.85 mm & 1.0 MM versatie RF & MW Test Solutions

B Specification (1.85 mm Connector)

Scope Items Specification
Freq. range DC to 67 GHz
Electrical Impedance 50 Ohm
VSWR(Max) 1.6:1(DC to 67 GHz)
Connector type 1.85 mm type (Female)
Material Body & Block Stainless Steel
PIN BeCu with Gold Plated

* RoHS Compliant

M Ordering Information (1.85 mm Connector)

Stripline type

Application Type Part No.
Female VC01FS001
Stripline Male VC01MS001
Application Type Part No.
Female VC01FS002
Al Male VCO1MS002
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Vertical Launch Connectors

SMA, 2.92 mm, 2.4 mm, 1.85 mm & 1.0 mm

B Specification (1.0 mm Connector)

Scope Items Specification
Freq. range DC to 110 GHz
Electrical Impedance 50 Ohm
VSWR(Max) 1.6:1(DC to 110 GHz)
Connector type 1.0 mm type (Female)
Material Body & Block Stainless Steel
PIN BeCu with Gold Plated
* RoHS Compliant
M Ordering Information (1.0 mm Connector)
Microstrip type
Application Type Part No.
Microstrip Female VCO0FS002
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Vertical Launch Connectors withswave

SMA, 2.92 mm, 2.4 mm, 1.85 mm & 1.0 mMm  versatie RF & MW Test Solutions

B Installation Procedure

STEP 1 :
Launch vertical connector on the position of substrate.

Microstrip Line Stripline

M1.6 Screw Bolting E M1.6 Screw Bolting
STEP 2:

Ensure Connector Body should be tighten against the substrate using two screws while ensuring
center pin should be centered on the trace.

Microstrip Line Stripline
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Vertical Launch Connectors

withwave

SMA, 2.92 mm, 2.4 mm, 1.85 mm & 1.0 MM versatie RF & MW Test Solutions

B Accessories (Ground Block)

Ground block can be used on the backside of the thin PCB and It supports the stability of the thin
PCB for mechanical stress(or distortion) and the solder point and components at the PCB against

breaking. the contact issue is solved.

Ground Block

Bl Advantage

- Better contacting the center Pin at the thin PCB (higher contact pressure)
- Mechanically stabilize the very thin PCB. No solder points get broken

Microstrip Line

Maxinum =T
=" Thickness c\'l ;

Ground Block

é g M1.6 Wrench Bolt

B Drawing (Part No: WB0642F03) Unit : mm
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Vertical Launch Connectors withswave

SMA, 2.92 mm, 2.4 mm, 1.85 mm & 1.0 MM versatie RF & MW Test Solutions

SMA Connector
B Test Result (Stripline type)

Female type

Part No. : VC06FS001 Freq. : 10 MHz to 26.5 GHz

File View Channel Sweep Calibration Trace Scale Marker System  Window Help

Stimulus Stat[10000000MHz 5] St [ Ewep | |

BT 1: |26500000 GHe  -J7.790dB
10 00dB/ »1. (25500000 GH: -J5515dE
0.00dE LogM

10.00dB!
0.00dE  Loghd

0.o0

» Substrate  : RO4003C(8 mil)
* Trace length : 70 mm (stripline)
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=Ch1: Starr 10.0000 MHz —— Stop 265000 GHz

Cant. CH1: E21 C 2Fart Sim LCL

Male type
Part No. : VC06MS001 Freq. : 10 MHz to 26.5 GHz
File “iew Charnel Sweep Calibration Trace Scale Marker Sustern Window Help
Stimuus Stert [10000000MHz 5] stet  [0Siep ] | Center | [ Span |
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000dB Logh

o.oa

10.00

» Substrate  : RO4003C(8 mil)
= Trace length : 70 mm (stripline)
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Vertical Launch Connectors
SMA, 2.92 mm, 2.4 mm, 1.85 mm & 1.0 mm

B Test Result (Microstrip type)

Female type

Part No. : VC06FS002

» Substrate  : RO4003C(8 mil)
* Trace length : 60 mm (microstrip)

Male type
Part No. : VC06MS002

» Substrate  : RO4003C(8 mil)
= Trace length : 60 mm (microstrip)

withwave

Versatile RF & MW Test Solutions

SMA Connector

Freq. : 10 MHz to 26.5 GHz
File “iew Channel Sweep Calibration Trace Scale Marker Sustem ‘'window Help

=1 [20.966694 GHe -p1.243dB
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Cont. CH1: Bl | ¢ 2Part LCL

Freq. : 10 MHz to 26.5 GHz

File iew Channel Sweep Calibration Trace Scale Marker Suystem ‘Window Help
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Vertical Launch Connectors withwave
SMA, 2.92 mm, 2.4 mm, 1.85 mm & 1.0 MM versatie RF & MW Test Solutions

2.92 mm Connector
B Test Result (Stripline type)

Female type

Part No. : VC03FS001 Freq. : 10 MHz to 40 GHz

Fie View Chamel Swgen Coltostion Disce Scee Moke Sitem Window bieb

Shant | 10 000000 Kz E

ow_ pSE
1: B

JEAPE) GHe 2 OO 4B

(£

» Substrate  : RO4003C(8 mil)
* Trace length : 70 mm (stripline)

Male type
Part No. : VCO3MS001 Freq. : 10 MHz to 40 GHz

Eile  Wiew Channel Sweep Calibraion Trace Scale Marker Sustem ‘Window Help

g
10.004B/ *:
0.00dE  Loghd

Stimuis Stat [10000000MHz  |[5]  stet | Step | _ Cenier | | Span |
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» Substrate  : RO4003C(8 mil) 2000

= Trace length : 70 mm (stripline)
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Stop 40.0000 GHz
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Vertical Launch Connectors withwave
SMA, 2.92 mm, 2.4 mm, 1.85 mm & 1.0 MM versatie RF & MW Test Solutions

2.92 mm Connector
B Test Result (Stripline type)

Female type

Part No. : VCO3FS001 Freq. : 10 MHz to 40 GHz

File View Channel Sweep Calibraion Trace Scale Maker Spstem Window Help

Back to Back Test Stimulus Start [10.000000MHz  [£]
_ © [15.25618 b2 240 B
10.00dBf o [40.00000 0999 4B
Vertical 2.92 mm Vertical 2.92 mm TS el

Bz
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D00dE  Loght
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=Ch1: Stanr 100000 kHz —— Stop 40.0000 GHz

Cont. CH1 Bl C ZFort LCL
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Vertical Launch Connectors withswave

SMA, 2.92 mm, 2.4 mm, 1.85 mm & 1.0 MM versatie RF & MW Test Solutions

2.92 mm Connector
B Test Result (Microstrip type)

Female type

Part No. : VC03FS002

Freq. : 10 MHz to 40 GHz

Stat | 10000000 Kz E

» Substrate  : RO4003C(8 mil)
* Trace length : 60 mm (microstrip)

Srop S0 D0CK) e

Cort  (CHI: @ | & 2ot Sim LCL

Male type
Part No. : VCO3MS002 Freq. : 10 MHz to 40 GHz

Eile View Channel Sweep Calibration Trace Scale Marker Sustem  ‘Window Help

Stimulus Stat[10000000MHz [ 5] St | Siep. |  Cener | Span |

811 1: |39.350163 GHz  -§a.143dB
A0 00dB/
0.00dE LogM
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=Ch1: Starr 10.0000 kHz —— Stop 40.0000 GHz

Cont.  CH1: B2 C 2Port Sim LCL

» Substrate  : RO4003C(8 mil)
= Trace length : 60 mm (microstrip)

|
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Vertical Launch Connectors
SMA, 2.92 mm, 2.4 mm, 1.85 mm & 1.0 mm

withwave

Versatile RF & MW Test Solutions

2.4 mm Connector

B Test Result (Stripline)

Female type

Part No. : VC02FS001

» Substrate  : RO4003C(8 mil)
* Trace length : 70 mm (stripline)

Male type
Part No. : VC02MS001

» Substrate  : RO4003C(8 mil)
= Trace length : 70 mm (stripline)

Freq. : 10 MHz to 50 GHz

File iew Channel Sweep Calibration Trace Scale Marker Spstem  ‘Window Help
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Freq. : 10 MHz to 50 GHz

File iew Channel Sweep Calibration Trace Scale Marker Spstem  ‘Window Help
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Vertical Launch Connectors withswave

SMA, 2.92 mm, 2.4 mm, 1.85 mm & 1.0 MM versatie RF & MW Test Solutions

2.4 mm Connector
B Test Result (Microstrip type)

Female type

Part No. : VC02FS002

Freq. : 10 MHz to 50 GHz

File “iew Channel Sweep Calibration Trace Scale Maker Spstem Window Help

Stimulss 5top [ 50.000000000 GH= (5]

511 o 350130 =

10 00dEf : [50.00000 $.0310dB
0.00dE  Loght

10.00d B¢
0.00dE Logh

0.00

» Substrate  : RO4003C(8 mil)

* Trace length : 60 mm (microstrip) "
F20.00
F30.00 & qlﬂ
V
H40.00 VN\/ V I
5000
| =Ch1: Stare 10,0000 kHz —— Stop 50.0000 GHz
Cont. CH1: B21 |t 2Pm LEL
Male type
Part No. : VC02MS002 Freq. : 10 MHz to 50 GHz

File “iew Channel Sweep Calibration Trace Scale Maker Spstem Window Help

Stimulss 5top [ 50.000000000 GH= (5]

s S |46 40596 -J6 196 dB
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Vertical Launch Connectors

withwave

SMA, 2.92 mm, 2.4 mm, 1.85 mm & 1.0 MM versatie RF & MW Test Solutions

1.85 mm Connector

B Test Result (Stripline)

Female type
Part No. : VC01FS001

Back to Back Test

Vertical 1.85 mm Vertical 1.85 mm

Freq.: 10 MHz to 67 GHz

bHI 511 Refl Logh Reflul 0 dB Res: 10 dB/Div
Tr2 521 Trans Loghd Reflvl 0 dB Res: 1 dB/0iv

50—
T

4l
w1 - B2.0)761875 GHr -18.1539 (B

Tr2
b1 - 67 GHz -0.3193 HB

Chl| TR|Start 10MHz _ Stop 67 GHz| IFBW 1 kHz
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Vertical Launch Connectors withswave

SMA, 2.92 mm, 2.4 mm, 1.85 mm & 1.0 MM versatie RF & MW Test Solutions

1.85 mm Connector
B Test Result (Microstrip type)

Female type

Part No. : VC01FS002

Freq. : 10 MHz to 67 GHz

File VYiew Channel Sweep Calibration Trace Scale Marker System  Window Help

Stimulus Stat [10000000MHz 5] st St _ span |

1. |66 120754
=1, |s7.00000 2430 dB

» Substrate  : RO4003C(8 mil) 1|
* Trace length : 60 mm (microstrip) m 5
At

o)

i T

=Ch1: Start 10.0000 MHz —— Stop B7.0000 GHz |

Cant, CH1: B21 C 2-Port LCL
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Vertical Launch Connectors withwave
SMA, 2.92 mm, 2.4 mm, 1.85 mm & 1.0 mMm  versatie RF & MW Test Solutions

1.0 mm Connector

B Test Result (Microstrip type)

Female type

Part No. : VCOOFS002
Freq.: 10 MHz to 110 GHz

’Hl S11 Refl LogM Reflvl 0 dB Res: 10 dB/Div
Tr2 512 Trans LogM Reflvi: 0 dB Res: 10 dB/Div
Tr3 S21 Trans LogM RefLvi: 0 dB Res: 10 dB/Div
Tr4 S22 Refl LogM Reflvl: 0 dB Res: 10 dB/Div

50 T Tr2|
M1 481P0625 GHz {14 43593 dB >M1) 0 110 GHz|-7.867 dB

40

" >Irﬁ : 110 GHz -7.8645 dB >1I:t: 48.06188125 GHz -13[9133 dB

20
* Substrate  : RO3003(5 mil) ! ] g‘
* Trace length : 30.15 mm (microstrip) 1 E EmmnssSs

» A @ﬁﬂ il l'\ A mﬂw J

30 I’Aﬂvﬂ /\[\I\\f ﬁ:ﬂf' k ‘"\ H J,PA | ' VAN /N'\; { ; |

il I |
40 ¥ W |, \ﬁ!." — |
-50 7 Y

Ch1| TR|Start i0MHz _ Stop 110 GHg,

N,

withwwave
RO3003 5mil

A

Microstrip
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Vertical Launch Connectors withswave

SMA, 2.92 mm, 2.4 mm, 1.85 mm & 1.0 MM versatie RF & MW Test Solutions

SMA Connector

B Drawing
Stripline type Unit : mm
11.21 [0.441] ‘
11.14 [0.439] | 0.07 [0.003] 5 64 10,9921
9.49 [0.374] .
| 0.08'0%
@1.27 @
[@0.050] _
Female type . g 8 .
il I D | R A WAY-ER B ) sl = __¥_
NP [0_4138] o 3| | §
A @ '« . ) o S
136 UNS-24 / ~_ T~ B
- 2-M1.6 x P0.35 T <Detail A>
12.70 [0.500] ‘ 8.00 [0.315]
12.63 [0.497] | 0.07 [0.003]
10.98 [0.432] 5.64 10.222] .
- : | 0.08%5 63
S— @1.27 i
[@0.050]‘>(
/ _
MACM) +..) R
s [k \93.50 S| 2
Maletype — | [ | [ 0138 sl %’7 ]
} =| @ ro)
~l e ]
;A \ \\ g
- 2-M1.6 x P0.35 <Detail A>

<Recommended PCB pattern>

* PCB © R04003C 8mi |
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Vertical Launch Connectors withswave

SMA, 2.92 mm, 2.4 mm, 1.85 mm & 1.0 MM versatie RF & MW Test Solutions

SMA Connector

B Drawing
Microstrip type Unit : mm
11.21 [0.441] ‘
11.14 [0.439] | 0.07 [0.003] 6 61 [0.222]
9.49 [0.374] +0.05
| . 0.08
/ \ ‘
@1.27 s
[20.050] _
- [=3
Female type 2 gl a3 /
awof ol [TR \@3.50 C; VSl el
: /10.138] ; Slsl 'El*‘—
%‘ - Sl 3
A _' o
—|-\ e Q
4'-36 UNS-24 / B
- 241.6 x P0.35/ T <Detail A>
12.70 [0.500] ‘ 8.00 [0.315]
12.63 [0.497] | 007 [0.003]
5.64 [0.222]
10.98 [0.432] 00818
- -0.03
N — ’
SMA(M) 2 2 ]
Male type —(—|———{—- gl 2 3%
—|- A
<Detail A>

<Recommended PCB pattern>

Top PCB Pattern

» PCB : R04003C 8mi |
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Vertical Launch Connectors
SMA, 2.92 mm, 2.4 mm, 1.85 mm & 1.0 mm

withwave

Versatile RF & MW Test Solutions

2.92 mm Connector

B Drawing
Stripline type Unit : mm

11.21 [0.441] ‘

: 1;13 234439] | 0.07 [0.003) 5.64 [0.222]

.49 [0.374] N 0.05'0 %

T N

@1.27 @
[20.050]

— =
Female type } 23
yP e I | D | N A YRR i 1 Sis kif i
" //[04138] o8 -
AE M2 s
Q \ g
A AN g
3'-36 UNS-2A / N ﬁ/ ) ‘
- 2016 x P0.35/ | <Detall A>
12.70 [0.500] ‘ 8.00 [0.315]
12.63 [0.497] ‘ 0.07 [0.003]
5.64 [0.222]
10.98 [0.432] ‘ )
| 0.05°05
M @1.27 ]
[20.050] )
y  / s \
>< —| S g A
2.521) 1 \@3.50 = —
Male type —{—+———+-4-4 sl ——— T
YpP N /'[0'138] ol 8| | .
AN g i
Y sz}
—__\ .
A
AN g
_ |
- 2-M1.6 x P0.35 <Detail A>

<Recommended PCB pattern>

* PCB © R04003C 8mi |

www.with-wave.com

210901_Ver6.3



Vertical Launch Connectors withswave

SMA, 2.92 mm, 2.4 mm, 1.85 mm & 1.0 MM versatie RF & MW Test Solutions

2.92 mm Connector

B Drawing
Microstrip type Unit : mm
11.21 [0.441] )
11.14 [0.439] | 0.07 10.003) 5.64 [0.222]
9.49 [0.374] ‘ - : 00500
‘ L . -0.03
/" o~

@1.27
[@0. 050]\

— =
Female type J 7 8 gl 8
2.92(F) 777”77774/5 \23.50 C,' Y elsl | ]
5 /10.138] — o . I
L % Zlel
= <l e 8
~le \ ' =
-— 4 —
1'-36 UNS-2A S o
2-M1.6 x P0.35/ T <Detail A>
12.70 [0.500] ‘ 8.00 [0.315]
12.63 [0.497] | 0.07 [0.003]
5.64 [0.222]
10.98 [0.432]
0.0515:63
\ ; [ i
, 000/ . Vs
Male type Sl e
Y |3 ] -
—\ /s
\TT____T / ]
<Detail A>

<Recommended PCB pattern>

Top PCB Pattern

» PCB : R04003C 8mi |
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Vertical Launch Connectors withswave

SMA, 2.92 mm, 2.4 mm, 1.85 mm & 1.0 MM versatie RF & MW Test Solutions

2.4 mm Connector

B Drawing
Stripline type Unit : mm
11.85 [0.467] ‘
11.78 [0.464] | 0.07 [0.003] I
10.13 [0.399] o
| | 0.0525 g3
N
@1.27 @
[©0.050] ™ _
<l S
Female type /,/«\\@;_50 g @ -
e e N TR B m==s s *k’i :
N ol 8 !
~lal S 8
. A . } 8
MZ.0 x P0.75 _ < .~ o
2-M1.6 x P0.35 [ <Detail A>
12.70 [0.500] ‘ 8.00 [0.315]
12.63 [0.497] | 0.07 [0.003] [
10.98 [0.432] : : )
0.05°003
) @1.27 ]
] [@0.050]“>(
Male type ]| I S 7,,4: ‘\\.@3'50 / X g 2 ____]?
N W [o.‘ms] \ 2| 8| -
~ gl 8
—{— . N |/ | o
N Q
- 2M1.6 x P0.35/ | <Detail A>

<Recommended PCB pattern>

Top PCB Pattern

* PCB © R04003C 8mi |
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Vertical Launch Connectors withswave

SMA, 2.92 mm, 2.4 mm, 1.85 mm & 1.0 MM versatie RF & MW Test Solutions

2.4 mm Connector

B Drawing
Microstrip type Unit : mm
11.85 [0.467] ‘
11.78 [0.464] | 0.07 [0.003] 5 60 10,9921
10.13 [0.399] : : 0,050
|_ /L\ . -Y3.5 03
@1.27 , N
[@0.050] —
> ‘ Sl 8|
Female type RS JE;\@S.SO i Nl l:]i Y
BT 10.138] ; ; gl )
AEL Z N 4
M7.0 x P0.75 [ ] ~ T o
2M1.6 x PO.35/ | <Detail A>
12.70 [0.500] ‘ 8.00 [0.315]
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Vertical Launch Connectors withswave

SMA, 2.92 mm, 2.4 mm, 1.85 mm & 1.0 MM versatie RF & MW Test Solutions

1.85 mm Connector

B Drawing
Stripline type Unit : mm
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Vertical Launch Connectors withswave

SMA, 2.92 mm, 2.4 mm, 1.85 mm & 1.0 MM versatie RF & MW Test Solutions

1.85 mm Connector

B Drawing
Microstrip type Unit : mm
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Vertical Launch Connectors
SMA, 2.92 mm, 2.4 mm, 1.85 mm & 1.0 mm

withwave

Versatile RF & MW Test Solutions

1.0 mm Connector

B Drawing
Microstrip type Unit : mm
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Vertical Launch Connectors withswave

SMA, 2.92 mm, 2.4 mm, 1.85 mm & 1.0 MM versatie RF & MW Test Solutions

B Revision History

Revision Date Changes

Ver 1.1 2017-06-30 Changed Test result for Stripline type

Ver 2.0 2017-07-28 Add Vertical Launch 2.92 mm Connectors

Ver 2.1 2017-10-12 Updated Recommended PCB pattern

Ver 2.2 2018-01-02 Updated Drawing

Ver 3.0 2018-02-27 Add Vertical Launch SMA connectors

Ver 3.1 2018-05-24 Add installation procedure for Stripline type
Ver.4.0 2019-02-14 Add Vertical Launch 1.85 mm Connectors

Ver 5.0 2020-03-01 Add Design Assistance for ANSYS HFSS 3D model
Ver 6.0 2020-10-26 Add Vertical Launch 1.0 mm Connectors

Ver 6.1 2020-12-08 Add test result

Ver 6.2 2021-02-01 Add Ground Block

Ver 6.3 2021-09-13 Updated Test Result (Vertical Launch 1.85 mm)
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