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Products described within this catalog are
protected by following patents:

01038116
02 07868
06 04757

Other patents pending

Plug In manufactures the finest quality product available to the marketplace, however these
products are intended to be used in accordance with the specifications described in this
catalog. Any use or application that deviates from the stated operating specifications s
submitted to Plug In prior agreement and may be unsafe.

Specifications are subject to change without notice. Consult Plug In for latest design
specifications. All statements, information and data provided herein are believed to be
accurate and reliable but are presented without guarantee, warranty or responsibility of any
kind, expressed or implied. The user should not assume that all safety measures are indicated
of that ather measures may not be required.

Drawing dimensions are in millimeters
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Established in 1999, Plug In is considered today as a reference in matter of development and
manufacturing of original and reliable vacuum feedthrough solutions. Since its foundation, our R&D is
using the most efficient 30 CAD software. With several patents, a proved production quality and a high
service oriented support, Plug In is widely recognized for its capability 1o solve neardy all customers needs.

Experienced by the major users of the International research laboratories and the space industry, the Plug
In vacuum feedthroughs remain unbeaten in terms of design, innovation and refiability.
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What is making Plug In so different from other suppliers ?

Up to that date the 2 main technologies available were the glass / metal sealing and the ceramic / metal
brazing. Both are giving very high quality products withstanding the highest requirements but, due to
their high temperature manufacturing process, have major limitations in the design of connectors and the
selection of matarials .

MNow our customers, instead of adapting their needs to the available parts on the catalogue, can get the
exact feedthrough as per their exact needs..

Our epoxy sealing process is generally done at room temperature and by the way allows the sealing of
almost any type of connector { pin, socket, rectangular, circular, signal, power, coaxial, optic fibers, ... ) and
a lot of different wires.
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Feed-Through®

The products of the ERVAC range are totally removable and reversible.

1 - Dismount the 2 screws on the connector located at the vacuum side

2 - Properly clean the mounting flange with iso-propyl alcohal

3 - Properly clean the flat viton gasket with iso-propyl alcohol

4 - Place the flat Viton gasket in the bottom of the machined window (Air side)

5 - Place the ERVAC against the flat viton gasket (Air side}

6 - Tighten the 2 screws an the vacuum side by respecting the tightening torque {see below)

All surfaces should be cleaned before mounting. After first vacuum drop down, screws may be
tightened again. Recommended surface roughness < Ra 0,8 - Tightening torque : 1,2 Nam

Modules may be delivered as spare parts or fully assembled and tested on flange.
Leakrate : < 1.10-8 mbar.l/s



Im.-*:ls HD / 2W2 39,3 25

E 21
15/26HD/3W3 A .7 21 33,3 Dimension is
25/ 84 HD / SW5 B 614 n 7 depending on
137/ 62 HD / 8w8 c 78 21 B35 | connector type
|50/ 78 HD / 104 HD / AND ALL OTHER SIZES D 754 39 61,1

Other sizes upon request
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ERVAC-E-XXM/F-K-X
ERVAC-A-XKM/F-X-X
ERVAC-B-XXM/F-X-X

Flange cut-out are for following part numbers
ERVAC-C-XXM/F
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Technical Data

Mechanical Data
Mating force per signal contact
Unmating force per signal contact

Electrical Data
Current rating at room temperature

Test voltage between 2 contacts / shall and contact

34N
02N

54
1200V /1 min.

Meets transition resistance requirements per contact pairin line with DIN 41652:

- Contacts

Insulation resistance between contacts
Volurme resistivity

Dielectric strength

Temperature range

Materials and Platings
Shell {upon reguest)
Shell plating (upon request)

Contact material

5 m

SO0 MO

10160 om

50 kN S mim

Room temperature
+f- A0

Steel (brass)
Yellow chromate aver zinc plating (hard gold)

Signal : copperalloy

T K type: NICr £ Nial
TeT type : Cu/ Culi
Te E type : NiCr / CulNI
Te Jtype: Fe/ CuNi

Tc Nitype ; NiCrSi / Misi

All D-sub components fully meat the requirements of MIL-PRF-24308

E 9
A 15
B 25
c 37
D

M24308,11-1 / M24308/10-1
M39029/64-369 / M30029/63-363
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ERVAC-E-9MIF-I-ND ERVAC-A-15M/F-I-ND ERVAC-B-25M/F-I-ND

ERVAC-C-37M/F-1-ND ERVAC-D-50M/F-1-ND ERVAC-D-2x9M/F-I-ND

ERVAC-D-153M/F-I-ND ERVAC-D-25M/F-I-ND ERVAC-D-37M/F-I-ND

Mating connector Kits are available if needed - For details refer to page 13
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Feed-Through®
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Our screw machined thgnhpmﬂfﬂe contacts are made by the highest skilled swiss screw machine
workshops out of the highest selected solid materials. All our screw machined socket contacts have
a stainless steel sleeve for an improved reliability.

D-Subminiature contacts are manufactured according to military specification : MIL-DTL-39029
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lid machined male contact = B1423
lid machined female contact = B2873
Contact sizes
Forwire sizes AWG (mem ™) 20000024 (0,500,300, 25) = 20
For wire sizes AWGE {mm™) 26/ 28/ 300, 13/0,08/0,05) = 26

Contact maberial

2} = AL
hromed = CH

tantan = CO
opper = CU
Iran = FE
Micrasil = NP
Kisll = NN

Contact gender
Klale = K
Female =F

Thermocouple types :
Type K : Chromel (4} - Alumel {-) Type T : Copper (+) - Constant {-)
Type E: Chromel (+) - Constantan {-) Type N : Nicrostl {+) - Misil {-)
Type J: Iron (+) - Constantan (-}

12



Plug In is offering a complete rangac:fl]- ibminature
connectors for tast and ground applications, They aré

available as a standard with zinc plated steel shells or,
upon request, with hard gold plated brass shells (non

magnetic applications).

All our D-5UB connectors are fully compatible and
mateable with all D-5UB connectors conforming to:

- ESA/SCC 3400
-GSFC311-P4

- MIL-DTL-24308
- |[EC B07-2

These connectors are suitable for vacuum applications
down to 1.10-7 mbar end pressure.

Each connector kit includes :

- 1 male conmector + 1 metal hood
- 1 female connectar + 1 metal hood
- Male and female crimp contacts

Connactor kits are delivered on demand and available for all D-SUB type including standard density
{thermocouple and signal), high density {signal) and mixed layouts {power, coaxial, high voltage).

In addition to his full line of hermetically sealed feedthroughs, Plug In also offers an «all in ones
solution with fully assembled electrical or thermocouple harnesses to be used under atmospherical
or vacuum pressure conditions,

Metal hoods with straight cable outlet

Angled cable outlet hoods are avallable upon request
13
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Feed-Through®

Technical Data
Mechanical Data
Mating farce per signal contact 34N
Lnmating force per signal contact 02N
Electrical Data
Current rating at room temperature 3A
Test voltage batween 2 contacts / shell and contact 1000V /1 min
Meeis transition resistance requirements per contact pair in line with DIN 41652;
Contacts 7.5 m0
Insulation resistance 5000 MO
Volume resistivity 1016 O em
Dislectric strangth 50 kv / mm

Materials and Platings
Shell {standard)

Temperatura ranga
Shell plating (standard)
Contact material

All D-sub componants fully meet the reguirements of

Steal
Room temperature +- 40°C
Yallow chromate over zing plating

Copper alioy

MIL-PRF-24308
M24308/13-1 / M24308/12-1
M38029/58-360 / M39029/57-354
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Module type

ERVAC-E-15M/F-I-HD ERVAC-A-26M/F-I-HD ERVAC-B-44M/F-I-HD

ERVAC-C-62M/F-IFHD ERVAC-D-78M/F-I-HD ERVAC-D-215M/F-I-HD

ERVAC-D-26M/F-I-HD ERVAC-D-44M/F-I-HD ERVAC-D-62M/F-I-HD

=

ERVAC-D-104M/F-E-HD

Mating connector Kits are available if needed - For details refer to page 13

15
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Technical Data

High Power D-Sub Size 8 contact

Meachanical Dafs

fatng force par sigral conbecs
Linmating farsa par slgnal contzst
ffakng cycles

Electrical Data

Curmand rating &t room bam perahure
Contact resiEtance

High Voltage D-Sub Size 8 contact

Machanical Dafe

fdlating force par signal contact
Linmating e par signal conbsc
ftating cycles

Elecincal Dafa

Currant rating (D] &t recm fampsraiung
Comact nesistance

fdazimum operating vokaga

Froaf Waltags

Coaxial D-Sub Size 8 contact

Mechanical Dafa

fflabng force par skgral contacs
Unmating forca par signal conta:s
fabng cycles

Electrical Dafa

Characteristic impadance

Currant rating (D] &t recm fampsraiing
Iringr &ired caifer contack resEiancs
fdazimum operating vokaga

Froaf Volttage

Tust voltege betwean 2 cordacts ¢ shall and congact

Maets transition resistance requiraments per contact pair m line with DIN 41852 ¢

Insulation resssance
Volume fesistivEy
Dinleciric shrength
fatariaks and Platirgs
Shall istandand)
Tempsaratare range
Shall plading (standand)
Comact matenal

&l D-sub compenants fully mast the requimments of

=TH
~BHN
= B0

40 8
=1ml

=5N
-~ 25N
= B0

Za
< 3mil
L

4 kW OB HE

<TH
<TH
= 500

B or 75 O
7A

< 3mi
kY
TEOW B0 H

000N {1 min,

OO0 M
1049E O om
B0 W mm

Shaal

Reem dam paratung - 40'C
Tekow cnromaba ower znc plating
Copper aly

MIL-C-24308

MZ43081 31 | MZA30A1 21

[l e He R O R T e el Tl L



Layaul vanations

o w-“ﬂw In Hﬁ%

Feed-Throught

g (&

- |

'IT-_'- T —

| Pt d h b '
et e s

e ey gy - g

r s, " " i
. X XX 2

. - i A
L - T R,

" ] L} T

F k

17



Module type

ERVAC-E-2W2CM/F-I-P ERVAC-A-3WIM/F-I-P

ERVAC-B-3WSM/F-|-C ERVAC-C-8WaM/F-I-HV

ERVAC-D-27W2M/F-I-C

Mating connector Kits are available if needed - For details refer to page 13

18



Manufactunng examples
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\Plug in)

Feed-Throught
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Feed-Through®

Services and support

Non standard connectors

Although our standard assortment is broad and miscellaneous, there are customer requirements which
nead an individual and speciiic design. Thanks to capabilities and years of expanance, Plug In Is the ideal

partner when customized solutions are demanded.

30 files

For the exchange of CAD models
between various CAD systems,
Plug in is providing the custamers
with 3D files in 1G5 or STEP data
format.

Material comparison and
outgassing rates

Stardard H““ﬁ"’ tmﬂg.n'ltl-un: for ERVAC D ypeo

Flange
e

50K
DI

Hilr side

Watuum side

Cuboim
nsimier

Approximate cutgassing rates fo use for
choosing wvacuum matenals or

calculating gas loads
{4 salag dng W 1 Nour of DT

Wacuum Material Dutgagsaing Rake

it orieaciom®
Sininless Siesl %t
Afuminum [
Mild Sinol LER L
Brass e i
High Denely Caramic. 34 10"
Boran gn10"
fncuuﬁ;urlal Cutgassing .I'_lnhl

[har asenToaar omj

Witon [Linhaksd) [
Vion (Baked) EER

150K
DNIBD

150K
DN 200

150 K
DNZ50




Feed.-Through®
| Ervac M/F i ND
Series prefix ERVAC
Module sizesESAFR/C/D
Contact arrangement

Mormal density : 3,15, 25, 37, 50 and 2x 3

High density - 15, 26, 44, 62, 78, 104 and 2% 15
Power, high voltage or coxial

TW1, W1, BW2 2W2C, 3W3, WAL, TW2, 1IW1, 5WS

SWS, S, 13W3, 17W2, ZIWL. BWS, 13W6, 17Ws

1WA, 2SWE, ITWE, TWT, JAWT, 36WA, 43W2, aTW1

Connector gender
MIF, Ny, ESF*

Shell type
I = Zinc plated steel orwire towire
5 = Gold plated brass

Contact type
C o= Comiad D-5UB size B, SWA, SMA 65Ghe, BNC
HD = Righ density contact siza 22
HW = High woltage contact size 8 SHY Reynolds
WD = Normal density contact sige 20
P =Power contact site B

TCEM =Tharmocoupda normal density size 20 machined contact - Chromel / Constantan
TCIM = Thermocouple normal density size 20 machined contact - lron [/ Constantan
TCEW = Thermocouple normal density size 20 machined contact - Chromel J Alumel
TEMM = Tharmocouple normal density size 20machined contact - Miceosil f Misil

TCTM = Thermecouple normal density size 20 machined contact - Copper / Constantan

* Dption not avaiable for high density contact size 22 and for mined layout D-5U8, except 3W3, 5WS5 and 8W8

21
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Frenquency designation :
VLF Very Low Frequency
LF Low Frequency
MF Medium Frequency
HF High Frequency
VHF Very High Frequency
UHF Ultra High Frequency
SHF Super High Frequency
EHF Extremely High Frequency
1 BireE III"JI
3., 30kHz 100 10km il VLF
[Longest wawes|
i iy
30 . 300 kHz 10 1 km Mhaewteia e LF
[Long wiees)
Heclomeire Wawes
300 ., 3000 kHz | oo 021 km [kt weives) MF
330 MHz 100 10m Disceiialve Yifves HF
| Short waves)
Petre Woves
30 300 MHz W T'm |Ultrashart wenees) VHF
300 .., 3000 MHz 7. 01m Jaciiitie e UHF*
|Ulkraakart wionves)
3..30 GHz 164 1om i et SHE*
| Miicro woves)
_ A0 300 GHz | 0] em Pilimeire Waves EHE"

Information source : HUBER +SUHMER AF Connectar guide
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Technical data

PC 1.85 connectors are precision connectors for use in microwave applications up to 65 GHz. The
connectors features best electrical performance, excellent mechanical stability as well as extreme
reliabllity. They are particularly well suited for semi-rigid, semi-flexible and flexible microwave cables.
Four DC-65 GHz - 1.85 mm Female / Female connectors in one standard ERVAC® module gives you the

highast frequency actually avallable an an hermetic feedthrough,

Connectors
Electrical :
Frequency range DC - 65 GHz
Return Loss = 15dB
Mechanical ;

Body and outer conductors :

- Passivated stainless steel

Inner conductors

- Giold plated Berryllium copper and Brass

Glass Bead
Electrical

Frequency range DC - 65 GHz
Ternperature range : +/-40°C

Mechanical ;

Chuter and inner conductors
- Gold plated Fe ¢ Mi ¢ Co alloy (KOWVAR)
Insulator : #5070 Glass

Coupling Torque : 90 N-cm (Naminal) Mating cycles : = 1000
Elncrical daro | Boquinmants
kmpedance 5040
Friquancy mnge DL 85 GH;
Dieleciis witatanding volroge jolvan el S00N rmy, 50 He
WV ok g e g don s ieed) 152 s 57 Hz
U T P nTe =32 = LM "..l
Zondy |.|.I iEmtlane
canive corioed i m{l
wadEl camgci Sarmil
Typical Performance
14 * 1
M9pes o
= q:b- :."-'v"i"ﬁ=
ThA L7 Test configuration
i

Return Loss{dB)
F2LERBRE
D

Insarion LogaldB)

oo BD =
= T S R

@ 5 18 15 A 25 3 35 40 45 50 55 60 6%
Frequancy (GHz)

Bood



Technical data
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Feed.-Through®

PC 2.92 connectors are precision connectors for microwave applications up to 40 GHz They are
intermateable with series SMA and PC 3.5. They have a high mechanical stability and an excellent

repeatability,

Jack

min,
4.0/ 181
0,00,/000
C 280,010
ZaasNd
| BA/ 074
£ |590/232
d.40,/173
A 0Z8

I 530208

m

Elecirical datn
Impedonice
Femgumniy nare
@i
Wil by el
Imud i resliorce

Lol msslonrs
cerre conlogd
ouler conlac]

WV R Byl e ke

cabla cormectan [eklealiambs Wl

'|_|_'"'_I'l."' §

Machamen] dain

- i i

FH3 AUF IDrO00
I xHnmEn e

o o
Coeddc) cachvalian

Dhralily [maatinga|

i ion
LCarnechar porty

Bricias cobbke oo

Bselimi inpeoielis
enie contocis

Sppod] boads

welhorandeeg valiops |of weo o)

G

| M,
| 4.64/183

|

013,005

| <l

295G L]

18078

= 3

1Fk-36 UNS-ZA

| ogo/038

40,213 o
Fegqurements
a0k
3 [ A =2 T
S reny S0 Ly
o mery | ! | ool it el & 28V ms 50 Ha
= S ([ BAL
= ombl
£ 2mi)
Zranneck| S 1.370C a0 GHe
< 1AT0C _ 40 GHz
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Feed-Thraugh®

Technical data

S5MA connectors are precision connectors for microwave
applications up to 18 GHz. . There is a huge variety of applications
for SMA connectors, as in telecom, test+measurement, Instruments, avionics, etc.

« Frequency range up to 18 GHz, extended frequency version up to 26.5 GHz
» Excellent return loss

« Intermateable with PC3.5 and PC2.92
+ The SMA (Subminiature A) interface dimensions conform to the fallowing standards:

International: 1EC 60169-15 / Europe: CECC 22110/ USA: MIL-C-39012 SMA - Interface MIL-5TD 348a/310

Temparatura range : room temparature +/-30°C

nierfoce dimensions [mm/nches]
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=How in
P

Plug inj,

Feed.Through®
Manufacturing exampies
50 K DN B3 Flange with 150 K DM 250 Flamgs with

1 = ERVAC-A-2SMAFRTF-I-C 12 x ERVAC-D2EMAFF-I-C and
= 4 x ERVAC-D-78MF-5-HD

150 K DN 250 Flange with CF DN 1680 Flange with
3 x ERVAC-D-45MARTF--C 3= ERVAC-D-3SMAFRFL-C

| ERvAac D 45MA FF 5 c

Series prefix ERVAC

Module sizes Aor D

2,92 - 30393, 3CX92 or 4C292

; 3C185 or 4CIES
Connector gender

FF

Shell type

Contact type
C = Coxial D-SUB size &, SMA, SMA 65Ghe, BNC

-

e

=Gold plated brass
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Technical data

BNC is still a popular connector series, featuring a two stud bayonet coupling
rmechanism, which is particularly useful for frequently coupled and uncoupled RF connections with

frequencies up to 4 GHz.

500 BNC connectors and 75 0 BNC connectars are intermateable without any restrictions.

interface dimensions conformable to the standards: 1EC 61169-8/ Europe: CECC 22120
USA: MIL-C- 39012, BNC Interface MIL-5TD-348A/301 / Great Britain: BS 9270 N 004

Temperature range

Room tempearature +/- 40°C

Jeick
wa | max
A A472/184
B |472/188 | 5.23/204
C |a7e/188 | 528/208
b |2oes081 | 2214087
E 94a0/378 | SF0/382
F 4057195
G |aaazr | 8517935
H  |s1es3ie 815321
| 10.52/414 | —
Electrical data Requinements
Imoedance 00
Fiaquancy iangn DC .. 4 GHe

Db b wriiamading v e vl hevs | el |
Wocklvoitooe [al koo bl
Insation resisance

Contasl ressfance
centmocoasac
Qeale DOPdnCE

HE-laanoom |belween 20 - 1GHD

Couphngnul imjoe
Couphng nul relestan o
Lontoct caplfaion

Dokl |II||:|'."h'__' il

iS5k e S0z leganidv oy o naabia)
SO0V s, S0 M2 (e panding on-cobse)
5 IV ML

% 1.5 mll
&1 ml

s

Botquirsmane

Frlom . @8 Mom Sbm e 25w e
2 FI M S 100 210

A e ] s

Efsm
o Hfad

Naota : Upon request, these cantacts can be supplied insulated from the ERVAC body.
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\Plug in)

m E -

Manufacturing examgple

™

ERVAC-D-2BNCF/F-I-C A\ ERVAC-E-1BNCF/F-|-C
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Feed-Through®
Technical data

SHV (Safe High Voltage) connectors provide mare secure handling
as center contacts are well recessed to prevent shock hazards in
unmated conditicn. All inner contacts are fully captivated and will withstand axial forces of 100 N
mihimum. When mating a connector pair the outer conductor contact is made prior to the inner
conductor contacts, SHY connectors are suitable for all high voltage applications up to 5 kV DC or
3.5 kV rms. These connectors are typically used in nuclear instruments or test and measurement
equipment. Violtages are valid for both, the mated and the unmated condition.

Interface dimensions conformable to the standards: [EC 60498, MIM MD-545 / USA: MIL-5TD-348A/314
AN N 244

Temperature range Room temperature +/- 40°C
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il B | WAl ATE WAL 383
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B Ziloyiddl
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= . | |razéosz | 137054
; L " K (REERT o
-] nink y T
| | Laasdd 2B
Edecincal data Eequiremants
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Faes JUERCY IEpE l: %] hAH &
[ralgetre witharnding volane [ansea eall S0 B ime, S0 M2 [depending o oalibi)
e b velli i |ixl sty v 15N ek S0 Hz |depessding an cabila)
| érficen asishance & 10~ ML
Conio:) iesisance
cnihe conioe &7 i
ol oo = .5 mi
Landng exlin b sotions jal 28 L 2 150N ime, SO M2 [depending o cable|
Cyrrant mbing. cominmauy % T
Mechanical dabo Remumemeanh
auplirg nol vrius Fidom L. 2 e P by . .5 00 e
Couple a3 iyl refeelisn forp A0 S 10D e
Conloct caslivation a2 F Wl e
Liurerteting :"' Firga = Ly




ERVAC-D-Z5HVF/F-I-HT

Ordering code for BNC and SHY

| Ervac

ZBNC

F/F

Series prefix ERVAC

Module sizes ESASB /D

Power, high voltage or coxial
BNC ; 1BNC, 2BNC.
HY : 15HV, ZSHY

Connector gender
F/F

Shell type
I =Stilnless ste

Contact type
[C=Coxial D-SLIB size 8, 5MA, S GEGHE, BNC
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Technical Data

The ERVAC high voltage Reynolds 500 Series” isa complete line of subminiature, coaxial, high veltage
connector feedthrough. In praduction since 2001, these high voltage fesdthroughs have proven to
be extremely reliable in a variety of both, Aerospace/Defense and high-end commercial applications.
The 500 Series is alsa, possibly, the smallest coaxial, high voltage connector rated for use at 70,000 ft.
available on the market.

APPLICABLE DOCUMENTS AND SPECIFICATIONS :

Connector Teledyne Reynolds Series 600
Altitude/Reduced Pressure Rating 70,000 fr.
Voltage Rating 5 kVDC
Current Rating 1 Amp
Test Voltage 7.5 KVDC at 70,000 ft. (simulated) at ambient
temperaturea
Mating Compatibility Mates all Series 600 plug assemblies
Insulator Material Plastic
Mating Torque dto 6in-lbs
Mating Style Threaded
Body Properties
Body Material Brass
Body Finish Gold Plated
Contact Properties
Contact Material BeCu
Contact Finish Gold
Contact Diameter 0.031 in/ 0.79 mm
Temperature range Room temperature /- 40°C
Gasket Viton



| ERVAC

AREY

F/F

HV

Serbes prefix ERVAC

Module sizes ASD

Power, high voltage or coxial
Heynalds® | ZREY, 48EY

Connector gender

F/F
Shell type
5 =Gold plated brass
Contact type

HV = High Voltage

33



Feed-Thraugh®

Micro-D connectars have significantly superior performance
to commercial type connectors of identical pitch, They are

ideal choice when the operating conditions are critical, espedlally

for space applications and thermal vacuum testing.

Kating face of make connector Kating face of fematke conpecior
1 = R | o1 a 1 ] 5 1 B 1 ] ] 13 1
e - } L b B i | s St _l-ii hﬁ-"l:l'_--“'l
TS TEBRESARRREE  BARESSBERE ‘m'.!.'a'.' Teas SEi er=rr NERESRRAEY  SUBNSSSSEREE
I I 1 3 5
¥ = 12 HoE % A © @ 8 i5 "L 1 o= 14
i i 1 » i 1 " A i ok T & -}

1 e 1 A 16 1 1B 1
b T R T T R T T P T T T T T ERSSRNNNINNE b T T T T T T T
E a7 7 a1 kL T | ar ST x

1 u

| FEATURES SPECIFICATION TEST METHODS

MIL- STDF 204 - Mathod 107
MIL-5T0 1344 - Mathod 3003

MIL-STD 1344 « Method 3001

MIL-5T0 1344 - Method 2007

13 Tpim gold plated per MIL-C-45204
I 2Tum pold plated: par $AIL-C-45204
MIL-C-Ja00d nicke] glating

Yellow chromate over tadmium
DO-PA 16 tppe N elasee 3

Clrrent ratineg 1 Amp
Coertaet rasistance B} miax,
Irnsulafion resutance O Wik mm
Cielectric withstanding YWaltege
= Sﬂ IHI'H im m:llllll'q':
B0V AC (salder cupl
« Altiude &1 em ml:llll'llﬂ:—
150 A% fealder cup)
Conbact spacing 137 e F0L058 ireh
Iating force 185 g mae. & nummbar of eonfacts
Linmating farce 15 g min. x number ol contacts
Contadt jetention 4,26 kg {5 pounds)
Dbty 500 min. mating cecles
" “COMPONENTS | MATERIAL | CHARACIERISTICS
blae conta Benjllium copper
Femaks comtadt Copper Sloy
. AfLminium alioy
At e Ber -4 200/ type 6061
<3096 hoaded glass fike polpester SWD {12550

Plaste shell’ [nserts LEP per MIL-A-24510 (300°C)

riterfacial seals Flucrosilicon pee ML-R-25988
Handwae Stainless steel sanps 300
Encagsolant gy resin

Wiimes, FTFE insalated sher péated copper

nassivaied

per MEMA-HP

Maota : Size 120 contact vanation available upon reguest,
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Module type

ERVAC-E-OM/F-I-MUD ERVAC-B-25M/F-I-MUD ERVAC-C-37M/F-I-MUID

ERVAC-D-209M/F--MUD ERVAC-D-5TM/F-I-MUD

ERVAC-D-50M/F-I-MUD ERVAC-D-50M/F-I-ND
ERVAC-C-37M/F-I-MUD + ERVAC-A-15M/F-FMUD  ERVAC-D-200M/F--MUD + ERVAC-D-215M/F-I-MUD
on CF 100 UHV Flange on 150 K DN160 Flange
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Feed-Through®

Introduction

SpaceWire is a standard for high-speed links and networks for use onboard spacecraft, 2asing the
interconnection of:

SpaceWire is being widely used on many space missions by: ESA / NASA / JAXA / CNSA

SpaceWire is defined in the European Cooperation for Space Standardization ECS5-E50-12A standard,
Technical Data

ECS5-0-5T-70-08 Space product assurance — Manual seldering of highreliability electrical
connections

EC55-0-5T-70-26 Space product assurance — Crimping of highreliability electrical connections

ANSUTIA/EIA-644 1995 Telecommunications Industry Association, "Electrical Characteristics of
Low Voltage Differential Signaling (LVDS) Interface Circuits’, March 1996

ESCC 3401/071 Connectors, Electrical, Rectangular, Microminiature, Solder Bucket Contacts
with EMI Backshell, based on type MDM

Caonnectors

The SpaceWire connector has eight signal contacts plus a screen termination contact. A ninepin
ricrominiature Dtype is specified as the SpaceWire connector, This type of connector is available
gualified for space use.

Lo et
D= Hin= shizlg Hou

\u'b-i-a'-'?'s/
XXX Y

Din-  Sen- Soute Do

Viewed from rear of receptade or froet of plug

The fallowing test report gives a relevant basts to establish a clear comparison of electrical erformances
between the actual SpaceWire qualified connector couple and the insertion of PLUG IN feed through
developed for AIT testing in vacuum chambers. As we can see on the eye patterns, we have a good
margin with the mask limits for all the tested pin couples {1&6, 9&5, 2&7, 884) for all the tested fead
through in worst case condition with maximum datarate (400Mb/s) and minimum voltage from emitter
(250mV),
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Feed.-Through®

Feedthrough qualification

This technical note is a validation of PLUG-IN feedthrough reference 0614-01, 0614-02, 0614-03
regarding electrical signal transmission dedicated to SpaceWire links.

Time Domain transmission measurements test procedure.

For speed data rate range from 50 to 3200 Mb/s, we can use the ParBERTS1250 generator, If we need 1o
generate signal over 3200 Mb/s we can use the N4903A (from 620 Mb/s to 12500 Mb/s) in this case, as
the maximum SpaceWire speed is set to 400Mb/s we can use ParBERTS1250.

Signal analyser CSABO00B is used to build a Eye Pattern and to measure several parameters like:
- Qfactor, Eye Height, Eye Width, RMS Jitter and Peak to Peak Jitter,

The signal is generated from 2 Ports (DATA+ & DATA-) to inject the signal in differential directly in the
cable through the test jig without any balun, The PRBS binary sequence of the signal is set to 231-1 and
the differencial peak-to-peak voltage is set to 0.5Vpp. (+250mv to -250mv swing)

The minimum guaranteed cutput level of an LVDS transmitter is £250 mV. The reguired LVDS receiver
input is £100 my.

The overall eye pattern from the LVDS transmitter to the LVDS receiver shall be comprised within the
mask
defined in figure 5.2b when the transmitter mask is conforming to figure 5.2a.

Figure 5.23 LE g !

Eye diagram mask
lor transmitler

reduirements

Figure 5.2b

Eye diagram mask
fal Peceiver
requirements
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ERVAC SpaceWire - Technical data

Feed-Through®

Tablel : Eye pattern measurament results for 0614-01

Eye pattern screen shot at 400Mb/s
reference without feedthroug

=i s~ Tk T

[ s P ey e ek

L]

0614-01 = 0614-01
PIN 2-7-8-4

PIN 1-6-9-5
B e el e~ CE A S oy Ll e e s T T T i il 3
L s P e SR D T e L e P S S
e a2 ] i o

] e BEE | i ke [~
175320 b ] 51 o] =ba[ - afi

=

1 { _.‘I_.l'l - ———
0614-01
PIN 8-4-2-7 PIN 9-5-1-6

P pl e Smw s e (T - mma i v 1 B2 | = Ll e i W — o i
1&Hn&_|2j, T pr— ™ i [ n ai f\.l.ﬁ:-_\.'r i —— e YT | CE R L
s o =] i i o ial= af e e A e | '

3 Tig

-
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ERVAC SpaceWire - Technical data i3 g

Feed.Through®

TableZ : Eye pattern measurement results for 0614-02

reference without feedthroug

LHCE L R L L R S = ol
o e L N BTy i | = =]
= reema =] e i i | o o L | [= &= &l

e e = | e = WY et = | e 1|

0614-02 0614-02
PIN 1-6-9-5

PIN 2-7-8-4
n i e T e B = TR B .|

= N I T L pe—
A o e o R e
R,

1 = = |
fomn] om0 zhof= s

=
=
:

_-.-_|| vred P !_! | |.|l|;,|| u_! =L b e Wil

0614-02

Wi W |- B RE T W] A

0614-02
PIN 5-5-1-6

L

T R e [ e

et e BN e L
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Feed-Through®

Table3 : Eyve pattern measurement results for 0614-03

Eye pattern screen shot at 400Mb/s
Reference without fEE::Ithr-::nug_ ;

RS TR RN et S L = el |

= L=
T A i | e e S
ol o] o i L |

O614-03 D614-03
PIN 1-5-9-5 PIN 2-7-8-4
P D ey ey e e R B, W E— 1] L e gy B W
= - ;[:.;-u. L e T R az] = - | _--p-t|,-.,E|.- e r— EE = T =
Fo = e s i v i e il v 0 o 2 = 3 | e | = s o | o] o | o ol adm

s

0614-03 | 0614-03
PIN 8-4-2-7 PIN 9-5-1-5

=R e e e s W B B ) — i) Db Gl e o e i I M P |
e L I | s = e = g[. F B A B |ty iyt [ 2] B = [ =L
oo =hocsmen = il o] o b i | 0 o e ___-_-_J _ :ﬁ]l [T [y ol (1] ;|-|| o [
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Feed.Through®

Tabled4 : Eye pattern measurement results for 0614-04

Eye pattern screen shot at 4IJ-I]MI:;§.

reference without feedthroug
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M /F

LD

saries prefix ERVAC

Module sizesESAJB/C/D

Contact arrangement
Micro-D: 8, 2x9, 15, 2¢15, 24, 25, 31, 37, 51 and 100
Space wire ;9 and 29

Connector gender
MF, MM, FJF

Shell type
I=Nickel plated aluminliem afloy
5 = Gold plated aluminium adloy

Contact type
MUE = Migro-D contact

SW = Spacew e




Tweo SMA or FO/PC type Optical Fibers in one standard ERVAC® module. A number of iiber optic links have
to go through a pannel separating two volumes hermetically isolated (vacuum, liquid, gas, temperature,

radiations, etc.). A fiber optic connexion is generally made of two
male connactors with a fernale coupling part, It is this coupling part,
with FC or SMA interface, which will be the base of this range of

hermetic feedthrough.

A standard coupling part between two connectors is a precision part which
allows the alignment of the connectors ferrules. In the hermetic feedthrough this coupling part is made
longer and a piece of fiber is glued inside to obtain an hermetic optical path. This fiber is chosen to match
the fibers to be connected at each end of the feedthrough. The hermeticity between the feedthrough itself

and the pannel is obtained by a classical lange and gasket solution.

Tachnicsl #caﬁum ERVACE Chppticd b
Body Matarial Auminum Buo anodized Slanless s
acuLm levol = 4 411" e
Leak rabe o )= i b A0 ke Vs
Tigntening forgua 1,2 H.m
Temgperalurs EC e Al
Total Mass Lass TRE < {L1%
|Collastind Viodslile Condeninabla Matprksts EVCM = 001 %
| SMA Cammants
Insertéon Loss <= 3 .dB max. at S5 Z d8 tyo. Jfiber ENCyen 2 A%3nm)
Fiwers: SO0 1 SO0 T Cora By, Lo O, High Gl solsricalon resslan
FLIPE Commenis
inaertion Loss o 1 fB s 3 1550 0.7 oty (ke SAW 206 a1 15500m)
Flbers Singlemocke, GISHTES, GG B8 LOAMIZE LOHTIn
| ERVAC D 2FC F/F I FO
Series prefix ERVAC
Module size D
Contact arrangement
ShAA = 2508
FC=3FC
FR=1FC + 1PC
PC=2PC
Connector gender
F/F
Shell type
| = Stalnfess steal
Contact type
Optical fiber=FO

Orptical filkers also availabrle in wired version cn ERVAC-D fype upon request
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Feed-Through®

Technical Data

Electrical performan

ce

_ITEM
Contas) Resislanes

| E'ﬂ.?-ll:'-.'“;rl'l‘h;lﬂl'ﬂrli
Vakigs

_TEET COMDITION 1 REQIAREMENT
Euilh resiwlance mansised batwesn plug scléer| 10 milahm masmun, indtal par canbact
tadls and recepiechs solder isdls miatesd pair
per AMSVEIA-3E4-23 10 il maeimeam change from inkal
Eaik realsiance measured babyvoen lmg | E0 mlllbghm miaxFnum irical
on racepbace sFesld and e plug cable Srasd. i 51 malbohim maimesm chasges Fom Pfal
Tasl currert= 100mA: Test voliagesl Vols DT | reading

apan Crcull maxnmwm
. per ANSUEIA-3B4-08A-83

Testvaltage = 500 VeRs DG «- 50V | 1Gigeahm Minimum batesan sdiscert
Urenatesd and Unmairtad eanlacts amd eontats and shab

_ per AMSUEA 38421, Method e | e

Tesl valings = 500 Viahs DT 4250 Pl lashover No sgakswer, Mo sicass

Urenabed ard Linmaursed |eataga, Mo Braakdosn
per BRSIERS 36d-20, Methad ©
Bamometnic pressiue of 15 pe

Cantaet Cumenl Raling

SMaxrnum ambees| = 58 c 3.0 5 rasimum
Itawimraum I:tmﬁuatum cha = E5 degres T |
per ANMGIERA-JE4-T0, TRTD |

| Bppled Veltage Rating 40 Vahe AT (e} cominucs rmum,

o any sknal ponceTth respect 5o thie shiedd

Elecirosiatic Ciacharge

Teeet unmested fom 1 k' to BiY in | KV sieps | Mo evidance of dischange bo contacts at
Lesing Benm ball prob per B0 801-2 Bk Dischargs |o the shell is scosplable
Cortact dischaigs o shed
A dacharge perzendicalar 1o shall
Air discharos al anghe o alsl

TMDS, Signais
Time Domain

Fnpedansa

Risalifns = 330 p& | 10%-80% 100 ofies 2159,

5o retio par O] pin desigrastion

DiMergntial Mapsursmss
Epeoman Emarcnmant Impedanca = 108 ohm |

difpnetinl |
Saurca-akde recepincls conndctar mesinted an
o controbled mmpendance
eer ANSVEIA-J84- 108 draht Prapesal

Termperature firmit -

Zazket :
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Room temperature +/- 40°C

Wilon

Ciher DV conneclor vanations upon request
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ITEM TEST CORDITHIN REQUIREMENT

Matng Farce D pair ANSIEIA 384.13 10,0 1b¥ (L5 kgfl maxerme

e AT Irsection speed. 1inch [25mm | gar minute ey g R
Uinmating Force [ EH Tl pulr plr.M-IS VEIA 3842-13 22 I6f {10 kgf) miniomum
Wikhdraw speed” Tinch (25mm| psr mirndle SEIBP (40 kel mazimum
Fl.-mqph-un Corksc Irsdradianl oonbact 1.0 1E 045 gt} Pl
Becapiacs Ky Indreidual key 2.1 tbf 0.8 kgl mimimum

Fistanlinn

Plug Contact Aesantion

Push out from mating face: Indiveduae comiact |

10 1of {45 kgfi mirimum

Flug Key Relertion
Ddl‘luil:,l

_Puwh out trom mating lece; Indwidusl ey

Autornabe M{E‘nﬁ 35‘_”5“

at 100 +- 50 cycles par hour

10 1ol {4.5 hyf) menimum
Confac! Resigtance per E1S 364-23
10 mifiokrn maxsrarm charge from indkal
per confac] par
BT B e 3 b mabed

Shail Rasmiance: 50 milichmn maximum

ichange kom ntal reading)

Wiration

Shock
(Wechanical|

Cabie Pubsul Foros

15 minidos | axis
par AREIELL 354-28 Mathod B

“Par ANSUEIA 38427, Condition A
(=necifsd puse|

Tewt for cable strmin relief & terminabon
intasgrity, Cabhe subjached to 25.0 b (11,3
gl static lond for ong mindte while
maniderng contruty. Molate plug &
recaptacie maracs from hoad

Wi disentinulliss al 1 mitgaeond o
lonigar {each contact) when coantinuy &
_ bested par ELA-3E4-4E
H-U-ﬂ:lﬂ:l'llﬁl.llll'lh at 1 miorsEsiond ﬂl’
lorger {each contscl} when continuiy i
bested per EIA-344-45

Mo daconiruities greater than 1
micrcaacced

Euun:l Insartion -FEI'DI
uﬂ F'll':

EToT T

Thread Torgue

100 cycles in sach of 2 planes
Cmanaion X=3 Tr Cabbs Dinmeler
per BNEIELA 384-41, Comdmian |

* For mefsrenca n-n'-'r |05 pech tammnals 78 gfmﬂ,-.pul .
75" prich fmimmnale: o peams fymical
|Grourd Plans: 100 grams typieal |

Mounted 1o paned; Teat = fwlure; Tighten
peckpasts with torgus gages undl theesads are
siripped and jackgcel b freely

Additional general specifications are:

Plug:

<LFH (Low Force Hedix) style contacts

fully shiekded RFVEMI can

=grounding detents on mating shell

=gakder tails for cable termination

~positive retention jackscrew: thread 4-80 UNC-24

Receptacls:

=high cvcle, dual beam, LFH shrouded contacts

1ﬂ Elhf 14 5 k]ﬂmn:-:mu'n )

Hn:-du.r_mlnuﬂllrl ranter than 1
ricrosacond allowed erp'h.lln
conbaess ar shkesds per Eia-
Dhalectre Withs2anding Vol =r|.|:|
IrsLidten) Rapaienns |
regummants of seston 5 1 )

£.0 B in {5.76 kgl em) minimum

~polarization achieved by a "0 shaped housing/shield
=gingle piece shield with integral ground leg

=shield protrudes for ESD considerations

=galder tails for thru hole board mount

~plastic retention pegs
“jackposts: & 4-40 UNC-2ALE threads.
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Technical Data

Universal Serial Bus {USB} is an industry standard that defines the cables, connectars and
communications protocols used in a bus for connection, communication, and power supply
between computers and electronic devices.

Applicable documents and specifications :

ElA-364,

MIL-5TD-202.
MIL-5TD-1344A,

LSB 2.0 SPECIFICATIONS

Mechanical and electrical characteristics :

Voltage 150 Valts AC (RMS)

Current 1.5 Amps

Temperature range Room temperatura +/- 40°C

Contact resistance 30 millichms max.

Insulation resistance 1000 Megohms min.

Dielectric withstanding voltage Mo breakdown; current leakage < 0.5 mA
Contact Current Rating 1.5A at 250Vac minimum

Connector Mate force 35 N maximum

Connector Unmate force 10 N minimum

Gasket Viton
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Technical Data

This product conforms to IEEE 1394, With only one type of connector, the Firewire ERVAC can be
connected to several digltal peripheral equipment. [EEE 1394 connector series capable of
accommaodating data rates up to 400Mbps.

Applicable documents and specifications :

Ela-364. Electrical Connectarsocket Test Procedures
IEC Test Methods)
Qualification Test Report (IEEE 1394 External Serial Bus Connector)

Mechanical and electrical characteristics

Voltage 40 Volts AC {RMS)

Currant 1.5 Amps, signal application anly
Temperature range Room temperature +/- 40°C

Cantact reslstance 30 millichms max.

Insulation resistance 100 Megohms min.

Dielectric withstanding voltage  No breakdown; current leakage < 0.5 mA
Contact Current Rating 1.5A at 250Vac minimum

Cannector Mate force 35 N maximum

Connector Unmate force 10 M minimum

Material and Finish

Housing Thermoplastic, UL94V-0, black
Contact Copper alloy, palladium nicke,
gold and tin plated, nickel underplated

Gasket Witon
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Feed-Thraugh®

Technical Data

The RJ45 connector is the most used interface in data communications, Plug In has, based on this
connector interface, designed a rugged versatile ERVAC connector feedthrough for Cat. 5e and Cat.
64, that ensures reliable protection and the convenience of easily mating under the most difficult

and harsh environments.

Mechanical and electrical characteristics

Interface connector

Lock mechanism

Strength of current

Voltage

Contact resistance

Insulation resistance

Electric strength between contact

Electric strength contact 1o metal Housing

Materials

RJ45 Socket metal housing
RJ45 Socket and plug contacts

Temperatura range

(Gasket

RI45 Cat. Se per EIA TIA-568-B2/ R145 Cat. 6A
per EIA TIA-568-82 {channel)

Bayonet socket connector per IEC 61076-3-106
1.2 A max. to 25°C

100VDC

20 mi) miax.

500 MO

1000VDT &0 sec.

1500VDC 60 sec.

Copper alloy, nickel plated
Phosphor bronze, gold plated

Foom temperature +/- 40°C

Witon



Ordenng code :

(B ERVAC-D-DVI-29-F/F-|-ND
RIS ERVAC-D-2RJ45-FF--ND
LISE : ERVAC-E-1USB-F/F4-ND

ERVAC-D-2USB-F/F--ND

IEEE 1394 :  ERVAC-A-TFW-F/F--ND

* Other sizes upon request
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Feed-Through®

Technical data

The N type connectars with screw coupling are fully interchangeable
with N connectors made ta the MIL-C-39012 specification, Deslgned
far use in all systems where very good R.F and mechanical performance
is critical, whether it be at low or high frequencies.

M Coaxial connector - Electrical specifications

50

Impedance ; 50 ohm nominal
Fraquency 0-11 GHz
Valtage Rating : 1500 Volts peak
Dielectric Withstanding Valtage 2500 Volts rms
VEWR : 1.3 max. 0-11 GHz
Contact Resistance ; Center contact 1.0 milllohm / Quter contact 0.2 milliohm
Insulation Resistance : 5000 megaohms (min)
PARTS MAME MATERIAL FINISH
Center Male Brass Gold or Silver plated
Contact Female FPhosphor Bronze (nominal) or Gold or Silver plated
Beryllium Copper
Metal parts Brass Mickal
Insulators Teflon Mone
Clamp gaskets Silicane rubber, Synthetic rubber  None
Crimp ferrules Annealed copper Mickel
Temperature range Room temperature +/- 40°C
Gasket Viton
/8= FHUREF—FA JACK
—E Letter Millimetars inches]
I;:' b Maxamiem
_ Vi, A o 15 93 | 626
o B A.53 [.238] B.74 [ 244]
il HI_A/&\E, i C 3,03 | 216] 8.13 | 320]
B LY o m—) - —— B b 3.00 [ 118] 3.15 [ 124]
| L1/ o E 10.72 [423] -
ﬁf’}/ 4/ F 3.04 | 356] 9,19 [.262]
il 1 5 475 [ 187] 5 96 [ 207)
'|__ ] i_ H 5.33 [ 219 =
FRT | 4.7 [172) 5.13 [202)]
PLANE ] 119 [ .047] 1.86 [477)
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Typical part numbers :

w-Hﬂ'ﬁr in Henh'

\Plug in)

Feed.-Through®

TNC connectors are threaded RF connectors applicable from DC
up to 11 GHz. The threaded coupling mechanism improves
control over the interface dimensions and allows them to be used
under a higher environmental load than BNC, especially under a
high vibration load.

Feguiremants
MO0
O 1 G H:

1 5K e iftll":'}o-';:l;--ﬂ“'l-]- i ik

SO0 rm S0 M [eleperading o

= 5w [OF 80

vtk b

= | .:5ml)

=T mbr

a el dB

PRI E Ty
LSRN 114483
B 1031 | 812320

MODULE_F_F_2N50: 1 module equiped with 2 N type connectors
MODULE_F_F_2TNC : 1 module equiped with 2 TNC type connectors
MODULE_F_F_N_TNC: 1 module equiped with 1 N and 1 TNC type connectors
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Feed-Through®

Designed as complementary to the ERVAC® product range, the hermetic feedthroughs of the
MODULE-F range are dedicated to all applications using heayy and / or shielded cables Thesa
madules are distinguished from ERVAC® madules by 4 fixing points instead of 2,

MODULE-F connector feed -
throughs are existing in one
single size, These modules are
characterized by their extrerne
ruggedness and versatility.

The design of the MODULE-F
allows the integration of all the
available connectors integrated
into the ERVAC range.

« D-5ub normai density

« D-5ub high density

« Mixed layout D-5ub

= Micro-0

« EC55-E50-12A Spacewire

« Thermocouples

« BNC, BNO, THNC, SHY, MHVY

« SMA, PC2.92, PC 1.85

- R145, USB

» Reynalds High valtage

« Optical fiber

« DVi-1 29 contacts

« [EEE1394 - Firewire

- Blind plugs

« Othar connector type upon
request

For more technical informations
concerning the different types of
connectors, please refer to the
ERVAC range pages.

The products of the MODULE-F range are totally removable and reversible,

Standard flanga

configurations

i T

(L% ] ]
[ =)

Air sida

W Ui side

Cutaul
number

B

[iE]

16




Dimension A is depending on connector type
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The products of the MODULE-F range are totally removable and reversible.
1- Insert the 4 screws on the madule fram the alr to the vacuum side

2 - Properly clean the mounting flange with iso-propyl alcohol

3 - Properly clean the flat viton gasket with iso-propyl alcohol

4 - Place the flat viton gasket in the seal groove of the madule

5 - Place the MODULE-F against the vacuum flange from the air side

6 - Tighten the 4 screws on the air side by respecting the tightening torque {see below)

All surfaces should be cleaned before mounting. After first vacuum drop down, screws may be
tightened again. Recommended surface roughness < Ra 0,8 - Tightening torque : 1,2 Hm

Meodules may be delivered as spare parts or fully assembled and tested on flange.
Leakrate : < 1.10-8 mbar.l/s
54
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[ moouLer : 50

M F

Series prefix MODULE-F

Madule tizes - anly avallab®e in size D

Contact srrangement
Warmal deasity ; 5, 15 35, 537, 5Fand 259
High demnsity: 15, 26 44, &2, T8, 10d3nd 27 15
Micro-0r: & 209, 15, 2x15, 1, 25, 31, 47, 51and 100
hpace wire 19 and 200
Pawer, high voltage ar coxial
11, 3WI, TWIL PWIC, 3W3, W3, TWE, TIW], 55
S, S, T, TRWT, TIWT, BWH, 1306, 1TIWS
ZIWAA, 25WE, 2IWE. T DT, BEWH, AW AL
SMIA® 1 25048, S50, 45008
PC 2% D 30250, 30390 or 4090
P LES® - ICIRS, CIRS of ACLES
BMC* § IBNG, 28NE
SHV® : 15HV, J5HY
Reeyred da® ; 2REY, ANEY
QT § OVTES Ot b DA Comaecinr slzes upon request)
145 - AHIaE, JRids
LSB* . 1LSE, 258
IEEE 1354 : IFW
DOptical fiber® :
Skl = Z5MA
FC=JFE
FR=1FC = 1PC
P =2PC

Connechor lErId!f‘
M|'IF| wHttl F_.r'F"

Shell type
| = EimG plated steel orwire Dowire
|5 = Gold plated brass

Contact type
C=Coxial D-5U8 size 8 ShAA, SNA ERGH, BRC, TRC,
HO = Hijgh derdity coaract sise 22
H¥ = HIgh vodtage crentact sire B, 5HV, Heynolds
MUD = Micro-0 cantact
WO = Marmal densi by contact diqe 20
P = Poswenr contact s7e
TCEM = Thermopauple noomal density size 2D machined cantact - Chrome| § Corstantan
TCIM = Tharmacouple nermal densley ssze Mmachined cantac - Iron | Constantan
TEER = Thermincounle narmal deasity slize 3 machened rantact - Chmomel 0 S|
TCHM = Thermomunle miorrmal density size 20 machined conmtact - Microsit § Misi]
TCTR = Thiassacdupas nnnmnal dE'ﬁS'T‘!' sipe 20 machingd oantact - CﬂﬂPE‘I' .!' Comstantan

*Only aval lable in FAF warsions
= Dation Aol aveslable for bigh ﬂ!'l'lE-ill.I comtacy ae 22 snd far miged |l ayeut D-508
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Feed-Through®
18 Shell sizes from 1 to 79 contacts
5 contact sizes from 22 10 8
Mearly 100 different contact arrangements
Technical Data

With the MODUL-R range, Plug In offers an extensive array of hermetic connector feedthroughs and
the ability to deliver standard or custom designed solutions to meet the highest requirements,

EMI Shielding - solid metal to metal coupling, grounding fingers, electroless nickel plating,
and thicker wall sections provide superior EMI shielding capability of 65dB minimum at 10
GHz.

Contact Protection - recessed pins in this 100% scoop-proof connector minimize potential
contact damage.

Moisture Resistance - improved interfacial seal design helps prevent electrolytic erosion of
contacts.

Lockwiring Eliminated - unigue, self-locking, guick coupling connector eliminates
lackwiring .

Quick Coupling - completely mates and self-bocks in a 360° turn of the coupling nut
Environmental and electrical data

Durability : Connector halves shall be mated and unmated 250 times for serie || with ground
fingers and S00 times for series | and 1l at a rate not exceading 300 cycles per hour.

Insulation resistance : An insulation resistance test shall be performed on unmated
connectors according MIL-5TD-202, method 302, test condition 8. Measurement shall be
made between three pairs of adjacent contacts and the shell. Failure to meet the minimum
requirement of 50 000 megohms far classes E, P F, R and T shall be cause for rejection.



Tﬁtmlta«ges 3 rms, 60 Hz

[l T Service ratng M [ Service ramg M Sanm::a ratng | il Service rating I
Alttuda bed | Mabed | Unrated | Mated | Unmated | Mated
| Sealwsl | 1300 | 1300 | 1000 | 1000 | 1a00D | 1800 | 2300 | 2300 |
| 50000fest = 8OO E50 GO0 400 1000 B00 1000 BDD
[ 70,000 faat | 800 350 B0 2E0 1000 400 1000 LoE i
| 100,000 feet | 800 a0 BO0 200 1000 200 1000 200
Wire sizes and diameters.
_Finshed wire outside dirmensong
Canlact sg= Wire size (AWG} PTRITYAT maxImum
inches fmm inches e
220 28 26 24,22 D30 | o7m. 054 1.37
22M 1 L 2B262s | 030 | 0% | 050 | 147
2 28, 74 22 o34 | OB8 060 162
20 24, 22 20 oo | .02 FLIL- S - |
16 20, 18 18 DES 1.65 108 Nl
12 14, 12 iy 245 42 2,81
10 10 135 342 62 412
8 coax MITRS-RETE0 2 i 243 55 3.94
8 buiriax, _ MI7TE-00002 & | %24 | 315 | 134 | 340
1/ Inaciive for new design
2 MIL-DTL-AT,

A Tha applicable insert arrangamants ara 13-18, 21-75, 9-1, 17-2, 25-7.

Installing and removal forces.

Contact size

Az e

Inmtllng and rum-.ral forces [maxlmu'nh

= v=rraaas

F"nur-ds Mewtons
| 220 10 44
. oMY 10 44
= 10 | 44
! 20 20 &0
. = = —
12 a0 133
10 35 156
8 Triax 35 156

1/ Inactive for new design.

26-8, 2520, 25496 and 25-90.
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front face of pin inserts ilustrsted

1
Madimber ol Conbals EL 1 & L i i i
Conia:] Size D B Twirae 12 1 1% Coax & Coax &

COWTACT LEGEND 8 10 2 1§ 20 220
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wsr Arrangpemeni
Sarvics Rating
HNumber of Contacls
Conact Sira

Inesiert Arrarsgesmant
Service RAating
Humbaer of Contacts
Coninci Size

Inesnrt Arrangemant

Service Rnting
Number of Contmois
Cantact Sire

17-1% 17-5% 11 1818
M i i i
55 g 2 1 4
220 m 16 18 220 & Twinax

[T R TR~ - -



front face of pin inserts ilustrsted

Insert Arrangment 2133

Service Anting I

Muimher o1 Contachs ¥ 2 i L W 2
Camact Sipa m o 18 0 & Twinnx = LR

236 . 2321
Sarvice Raging W 1 n
Msimbesr ol Contacis L] 14 21
Campe] Size & Thirng L] 16

Irsert Arrorgement
Servica Rating
Mumbes of Contacts
Conlact iz

COMTACT LEGEND
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Insert Arrangement
Smrvice Raling
Nurher of Conbacts
Cantact Size

25-20 2524 25-28

N | 1
w13 a a 12 12 1B 5 4
20 16 BTwinas 12 Coax 1 12 30 12 B Coax
[With Matchad Impadance)

@@a'ﬁe-

CONTACT LEGERD k| 2 s & 22D
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\Plug in)

Feed.-Through®

| MODULR 23 21

M/F

Series prefix MODUL-R

Module sizes (insert)
9/11f13/15/17/19/21 /23 /25

NMumber of contacts

Insert®: 1,6 2and 3
Insert11:2,5.13 4, 6and 7
Insert 13 : 4, E 4", 22 and 10
Insere 15 : 4, 5, 15M*, 18, 19, 37 and 12M*
Insert 17 : 39M%, 6, B 4M*, 26, 55 and 23M*
Insert 19 : 11, 18047, ZBM* 150", 32 and 66
Insert 21: 11, 16, 2784%, 79, 39064°, 41 4 and 198a*
Insert 23 ; 6, 14, 21, 53, 53M" and 55 .
Insert 25 : 56T, 8, TIM*, 420°, 18, 30M*, 24M*

250%, 29, 37, 41M®, 43M*, 46M°, 61 and 6ERA*

Connector gender
hA/F
Shell type
Serias
3

Contact type

C=Coxlsl contact size &
HO = High denslty contact sjze 22
MD = Mormal density contact size 20
P1=Power contact size B
P2 =Pawer contact 5ige 12
F3=Power contact size 16

= Twrinax contact sige B

* M = Mixed armangement
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W-I'hw in
<xe -
Fead.Through® .
Unit Converter
Examole - 1 mbar= 110" bar
1 kg fem™
Pascal bar or ai atrm
1 Pascal 1 1107 1,0197.10" 9 8592 10
1 bar 1107 1 1,0197 o gae? 10"
1kg ! em*
or at 9 BO&7.10° o BOE7T. 107 1 o 5784 10"
1 atm
{atmosphere | 1,0133.10° 1,0133 1,0333 1
1 torr 1,3332.10° 1,3332.107 1,3595.107 1,3158.107
1 mbar 1.10° 1,107 1,0197.10° a.gsa2 10"
1inch Hg 3,386.10° 3,388.10° 3.453.10° 3,345.107
1 pPs| 6 8948 107 B Bo48. 107 7.0308.10° 6.8048 10
torr mbar inch Hy PSI
1 Pascal 7 5006107 1107 2 853107 1.4503. 10"
1 bar 7.5006.10" 1.10° 2.953.10 14503 10"
1 kg poids
cm™ gu al 73858 10° o BO6S . 10° 28,96 14 22
1 atm
(atmesphera) 760 1013 2.995.10° 1,42247,10'
1 tar 1 1,3332 3.937.10° 1,8337 10
1 mbar 7 500610 1 002983 14503 10
{ inch Hg 2.540.10' 3,386.10' 1 4,010.10"
1 PsI 51715.10" 6. A947 10 Z.041 1
_ _ FPamils mbar Ii's Tm'_rl.fs atrm cn_ﬂl'{;
Fa mils 1 10 7.5 Q87
n_'lhar FE ﬂ,j_ 1 0.75 {I,QET
Torr lle 0,133 133 1 132
atm cmdfs 0,4 1.1 0.7G 1
femperal.ura
b5 [ F
100 373,15 212
a0 35315 176
64 33315 140
40 31315 104
20 28315 68
Q 273158 a2
20 253.15 4
=40} 23315 -4
=Gl 21315 il
-B0 193,15 112
=100 175,18 =144
-120 153,15 184
=140 133,15 -220
=160 11315 =254
-180 93.15 -292
-200 73.15 -328
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Plug in

Feed.-Through®

Testing has always been one of the most
important issue after manufacturing our
hermetic feedthroughs. It is the major
criterion so that products can be
delivered to the customer. Every single
feedthrough or multiple feedthroughs
already mounted on  flanges, are
submited to a test by skilled testers on
our flexible leakrate test bench,

With our cable testers and harness testers, find
defective or miswired cables instantly before they
damage equipment or waste valuable technician
time. CableEye cable testers and harness testers
have a unique, patented graphic wiring display to
visually pinpoint problems when wiring errors are
detected, and offer one-second pass/fall testing
for production environments. Quickly locate
intermittent connections and identify their
position in the cable, With our Model M3U tester,
set two resistance threshelds, one for good
connections down 1o 0.3 ohms, and one for
isalation up to 10 Megohms. Measure embedded
resistors  and  resistor networks, check the
orientation of diodes, and measure diode forward
voltage.

The screen image below illustrates how the
software shows diodes and resistors in wiring
schematics. Model M3U use a USE interface to
provide high speed scanning for intermittent
connections,




Feed-Through® -
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