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Ethernet Connection System Selection and Application Guidelines

1 Ethernet Connection System Overview

Ethernet Connection System offers an easy system which integrates RJ-45, USB, RJ11
or other network data ports into a standard circular connector to improve reliability,
environment-resistance, and vibration and shock resistance of network transmission, also
with other benefits such as quick connection, mounting and cabling. The system is especially
applicable for data transmission between networks, network and PC, PC and digital
equipments under harsh environment.

Ethernet Connection System includes RJ-45, USB and RJ11 electrical connectors
which are generally designated as FB Series connectors.

RJ-45 electrical connectors are applied in Class D Ethernet/Cat.5e connection (10 Base
T, 100 Base TX, 1000 Base T networks) under harsh environment.

USB electrical connectors are applied in standard USB2.0 connection under harsh
environment.

RJ11 electrical connectors are applied in telephone ports connection under harsh
environment to realize sound signal transmission.

RJ-45 and RJ11 electrical connectors use bayonet coupling; USB electrical connectors
use tri-start thread coupling and bayonet coupling. Receptacles have termination and
adaptation types, in which termination type has many styles such as straight PCB soldering,
right angle PCB soldering, wire soldering and crimping.

2 Main Configuration Features

Coupling methods: tri-start thread coupling and bayonet coupling.

Build in RJ45, USB, RJ11 or 1394 port as required.

Termination types: wire soldering, crimping and PCB soldering.

Receptacles have termination and adaptation types, in which adaptation type has single
bayonet (single thread) and double-bayonet.

Contact is gold plated.

Interface mounting dimensions are compliant with MIL-C-26482(R253) and R255

Characteristic parameters are compliant with R253 and TIA/EIA-568.

3 Electrical Connectors Selection Guidelines
1) FB Series connectors (RJ45. RJ11)
(1) Applicable for data transmission between networks under harsh environment.

(2) Mounting dimensions are compliant with 15# shell size of R255 and compatible with

14#
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shell size of MIL-C-26482.
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(3) Class F (electroless nickel)——conductive shells with EMI protection function; Class B(cadmium
plating)——corrosion resistance shells; Class E(stainless steel passivation)——shells resistant to harsh
environment

2) FB Series connectors (USB. 1394)

(1) Applicable for data transmission between network and PC, PC and digital equipments

under harsh environment.

(2) Mounting dimensions are compliant with 13# shell size of R255

(3) Class F (electroless nickel)——conductive shells with EMI protection function; Class B(cadmium
plating)——rcorrosion resistance shells; Class E(stainless steel passivation)——shells resistant to harsh
environment

3) Metallic dust covers shall be ordered separately.

4 Ethernet Connection System Selections

Product brief introduction

® Build in RJ-45, USB, RJ11 or other network data

ports into a standard circular connector

® Coupling methods: tri-start thread coupling and

bayonet coupling.

® Main and minor guide keyways with anti-mismating
function
® High reliability, environment resistance, vibration and

shock resistance

® P68 water protection degree after plug and receptacle

mating achieves IP68

® Applicable for data transmission between
Ethernets and PC, PC and digital devices

environment.

® Applied enterprise standard: Q/21EJ776

Main technical performances
[Mechanical] —Vibration: 10~

2000Hz, acceleration 147 m/s’
—Shock: 490m/s’

—Durability: 500 cycles —Transmission: RJ-45

attenuation: 0.3dB(100MHz)

Ethernets,
in harsh

[Environmental]
—Operating temperature: -55C~+125C
—RH: 40+2°C 90%~95%

—Corrosion resistance: 48h (Class F) / 500h (Class

B)
1000h (Class E)
[Electrical]
Insulation
Voltage| Current Contact Voltage resistance characteristic| transmission
ag . resistance . &e attenuation crosstalk .
rating | rating withstanding (normal impedance data rate
(normal)
temperature )
RJ-45| 150V | 1.5A <0.02Q 1000V 0.3dB >5000MQ | 40dB(100MHz) 100Q 1000Mb
] ' = (100MHz) | = z ps
USB| 30V 1A <0.03Q 500V USB meets requirements in standard USB2.0
2
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Part number designation

[Connector designation]

Series

Coupling method

Connector type

Finishes

Build-in interface

style
Types
termination

Backshell types

of

FB 1 10

1 —bayonet coupling
3 —tri start threads

10 —straight plug 20 —flange mounting receptacle

21 —single bayonet/single thread coupling flange mounting
adaptor

22 —double bayonets coupling flange mounting adaptor

23 —nut mounting receptacle

24 —single bayonet/single thread coupling nut mounting
adaptor

F —electroless nickel plating

B —cadmium plating

E —stainless steel passivation

01 —RJ-45 02 — USB type A 05 -RJ11

B —straight PCB soldering

W —right angle PCB soldering
S1 —wire soldering
none-crimp

01 —with straight spring protection wire sealing backshell
02 —with straight heat shrink tube sealing backshell
none-without backshell

[Metallic dust cover designation] (ordered separately)

Series
Coupling style

Dust cover types

Finishes

Build-in interface

style
Chain types

mounting style

Outline dimensions (Part numbers below are exampled by F class finish)

FB 1 1

1 —bayonet coupling
3 —tri start threads

1 —plug dust cover
2 —receptacle dust cover

F —electroless nickel plating
B —cadmium plating
E —stainless steel passivation

01— RJ-45
02— USB type A

L —metallic chain
none-nylon rope

O —fixed ring
none-fixed hole

[RJ-45 bayonet coupling electrical connector]

1.FB110F01-01 straight plug(with straight spring protection wire sealing backshell)

\\;) AFIVIA

01 S1

-01

Adapt cable diameter ¢6

¢ 31

[T —

—

(53.5)

2.FB110F01-02 straight plug(with straight heat shrink tube sealing backshell)
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Adapt cable diameter 6

JI

Bl
E 1

¢ 31
[ —— []

(53.5)

3.FB121F01 single bayonet coupling square flange mounting adaptor

Pad

i -
/7 ! O
® % ® 3
2 — N -
by Y N <=
OV
N
N /%\%/ i
N ety
RI-45parh . > 2| 12.8
7, -
28.8
Recommended panel cutout
4503.370"
o -
tsﬂs'\“ }:'
S

24.6110.1

Note: right end of the receptacle connects with FB Series plug or crystal head cable assembly, left
end with crystal head cable assembly (see the figure above)
Caution: This type receptacle mating with uncrimped crystal plug is strictly prohibited to protect

RJ-45 hardware in receptacle.

4.FB122F01 double bayonets coupling square flange mounting adaptor

Pad |

24. 61
31

$24.8
<
|
<
<|>2|48
!
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Recommended panel cutout

method one

24.61x0.1

24.6140.1

/A
N\

Way two

z
@
P

+0.1
4x93.30

24.6140.1

Note: each end of the receptacle connects with FB Series plug or crystal head cable assembly
Caution: This type receptacle mating with uncrimped crystal plug is strictly prohibited to
protect RJ-45 hardware in receptacle.

5.FB120F01B bayonet coupling square flange straight PCB receptacle

A

RU-453 %

$24.8

Recommended PCB

L[ 8x®o.6

-

$24.8

™

24. 61

cutout (A direction)

3x2.54=7.624+0.05

31

2.54+0.05

8x$0.9 0.635 i

L

o
A 3
T o

2.54+0. 05|

bbb I

3x2.54=7.6240.05

2.9£0.05

2.54+0.05

Caution: This type receptacle mating with uncrimped crystal plug is strictly prohibited to protect
RJ-45 hardware in receptacle.

6.FB120F01W bayonet coupling square flange right angle PCB receptacle

RU-4571F

$24.8

mill

-

$24.8

EX |

23

23
24. 61

31

Recommended PCB cutout
(A direction)

Efl R 3x2.54=7. 6240.05
0.635

8x$0.9 \
\\ o
€

!

Y fl‘\
i

2.54%0.05

“I’I
oo

O

A
N
&
M
0. 63!
—

2.5440.05
— =" 1
3x2.54=7. 62+0.05

\

2.54£0.05

Caution: This type receptacle mating with uncrimped crystal plug is strictly prohibited to protect
RJ-45 hardware in receptacle.

7.FB120F01S1 bayonet coupling square flange wire soldering receptacle

®

5

RJ-45 8 1

'y
——

$24.8

$0.7

Wire diameter

——

$024.8

23

23
24.61
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Caution: This type receptacle mating with uncrimped crystal plug is strictly prohibited to protect
RJ-45 hardware in receptacle.

Square flange mounting receptacle recommended panel cutout
Pre—installed After loading

Way two

method one

o100 |
© N
%
s
%
K
2461401

24.6140.1

{Bf i
24.61£0.1

24.6110.1

24.61£0.1
120°

8.FB123F01S1 bayonet coupling nut mounting wire soldering receptacle

laximum panel thickness 3.18mm
RJ-45part

o o
5%

/;;:/E%L
Nz
$0.7
m é Wire diameter
C L L
&
$24.8

Caution: This type receptacle mating with uncrimped crystal plug is strictly prohibited to protect
RJ-45 hardware in receptacle.

9.FB123F01B bayonet coupling nut mounting straight PCB receptacle

Recommended PCB cutout
0413 (A direction)

3x2.54=7.6240.05
0.635 2.54+0.05

MM . —_ T T 8009 |7 =]
—_ AN i
\J : \

12 |
o0 g
20.2 2.5440. 05 | . 635
5 23

3x2.54=7. 62+0. 05

A Maximum panel thickness3.18mm

RJ-45part ]

38.1
o
$24.8

<

o~

2.9£0.05

=)

38.1

2.54%0.05

Caution: This type receptacle mating with uncrimped crystal plug is strictly prohibited to protect
RJ-45 hardware in receptacle.
10.FB123F01W bayonet coupling nut mounting right angle PCB receptacle
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Maximum panel thickness3.18mm

bers Recommended PCB cutout
M ' (A direction)

3x2.54=7.6240.05
PCB edge

RJ-45part
2.54£0.05
8x00.9 \ |0.635 | = -
Nd o d E
€

2\,

TUouey -
8X 0.6 H
L 12 2.5440.08 L_ M
2.54 20.2 —
3.1

3x2.54=7. 62+0. 05
3 23

1

38

&

$24.8

5

O

2.54+0.05

\

Caution: This type receptacle mating with uncrimped crystal plug is strictly prohibited to protect
RJ-45 hardware in receptacle.

nut mounting receptacle recommended panel cutout

+0.2
$28.8 0

+0.2

27.6 0

[USB tri start thread coupling electrical connectors]

1.FB310F02S-01 tri start thread coupling wire soldering straight plug(with straight spring protection wire
sealing backshell)

2.FB310F02S-02 tri start thread coupling wire soldering straight plug(with straight heat shrink tube
sealing backshell)

Adapt cable diameter ¢ 6

$29.4
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Adapt cable diameter d6

[ EhE
et

(53)

$29.4

_ yd

3.2 /\@
7
5 W K W iR O
g 3 f M [S(3]2
o ?;:::: i S|s &
2 050K Ej
2 B3
o i RS O <\\
0 D
20.7 | 12.5 20.62
(36.5) 23.01
28.6

4.FB320F02S-02 tri start thread coupling square flange mounting wire soldering receptacle(with straight
heat shrink tube sealing backshell)

<
I 1 AD E
I

-2A

0.875X0. 3(P0. 1)
I
=

iy

|
L1

20.7 | 2.5
_—__.| Lk 2. 62

(50) 23.01

28.6

5.FB320F02B tri start thread coupling square flange mounting straight PCB receptacle

Pad 1

<
LA@ C Recommended PCB cutout

R i
A

20.62
23.01
2.6

I
I
0 © 4x 0.9

|
I !
U 240.05 L
20.62
2.7 25 +
L 23.01 7£0.05
3.5

28.6

0.875X0. 3(P0. 1)-2A

1.8£0.05

6.FB320F02W tri start thread coupling square flange mounting right angle PCB receptacle
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Recommended PCB cutout

S
< R 4
)
é i ” _ﬂi Sz e PCB edge
2 EIEE / f
E [Tl
©o | | | |
: N . bblob
O o [ A o
L 4x$0.9 0 Y
20.7 ‘275 N 3 20. 62 240.05 H
31.5 23.01 740.05 -
28.6

7.FB320F02S1 tri start thread coupling square flange mounting wire soldering receptacle(with adapted

solder cup)
S <

mh o
JX E “EH\

20.7 2.5 20,62
31.5

23.01

=

20. 62

23.01
28.6

0.875X0. 3(P0. 1) -2A

o

o

Tri start thread coupling square flange mounting receptacle recommended panel cutout

4x93.25
{B, Eé S

'b
N

23.01+£0.05

23.0140.05
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8.FB323F02S tri start thread coupling nut mounting wire soldering receptacle

Maximum panel thickness
- e

)
=
E]
El

$38.4

22.5

34.5

[

i

7@@

34.9

34.9

9.FB323F02W tri start thread coupling nut mounting right angle PCB receptacle

Maximum panel thicknes
i ——

sﬁm

22.5 j
31.5

[

2.8

$38.4

7

Recommended PCB cutout

o)

34.9

4x90.9"

34.9

0.1
0

2+0.05

2.5%0.05

10.FB323F02B tri start thread coupling nut mounting straight PCB receptacle

Maximum panel thi cknes?ﬂ&m

2%
31.5

=

1.8
b
BE

e

$38.4

Recommended PCB cutout

34.9

34.9

i
49090 A

SN SN
PTOTO Y
\ \ =
=
240,05 L 4
740.05

11.FB323F02S1 tri start thread coupling nut mounting wire soldering receptacle(with adapted solder cup)

Maximum panel thickness3. 18mm
(S

$38.4

2.5

31.5

34.9

34.9

Tri start thread coupling nut mounting receptacle recommended panel cutout

0.2
$25.58 0

+0.2

24.26 0

10
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[USB bayonet coupling electrical connectors]

1.FB110F02S-01 bayonet coupling wire soldering straight plug(with straight spring protection wire
sealing backshell)

=21
Al

(53)

$28.2
it

2.FB110F02S-02 bayonet coupling wire soldering straight plug(with straight heat shrink tube sealing

0 6.4

028.2
b

backshell)
== @
A=

(53)

3.FB120F02S-A bayonet coupling square flange mounting wire soldering receptacle

bad

= © O

622

$21.59

20. 62
23.01
28.7

g
W
fh:

20.6 ] 2.4
—_— 20. 62

23.01£0.1
28.7

4.FB120F02S1 bayonet coupling square flange mounting wire soldering receptacle
(with adapted solder cup)

11
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$37.8

20.62

23.01

2.7

Pad
N
® Sz
o <8
2 == : s %
; ;—JJ _; =
=
K
-,
20.6 2.4 < .62
"5 23,01
2.7

Bayonet coupling square flange mounting receptacle recommended panel cutout

<

baa't’

L
23.00%0.1

23.0040.1 x0337"

12
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[RJ11 bayonet coupling connector]

N

N

1.FB110F05-01 straight plug (with straight spring wire protection sealed backshell)

"’ APMA

— 30302030 {m
— | R RN
— SRRK

(66

5)

931
T Y
Wl
Small guide post

Big guide column

2.FB110F05-02 straight plug (with straight heat shrinkage sealed backshell)

iy

IED:

-

.
G

31
Small guide post zg g §

Big guide column

3.FB120F05S1 bayonet coupling flange mounting wire soldered receptacle

31
24.61
23

NV

&

ra

23
24.61
31

$24.8

Pad

]

%/

4x40.7
YL

$24.8

0411

13
( 0%e4

Recommended panel cut-out dimension

13

WEB SITE: www.tech-arma.com E-MAIL: sales@tech-arma.com




e APMA

103370

20.61%0.1

24.61%0.1

Warning: Do not mate receptacle with crystal head without being crimped to wire in order to protect

RJ11 in receptacle from damage!

[Metal dust cap]
1. Bayonet style (applicable to RJ-45)

Dust cap for plug
22.3

$29.9

Stainless steel button chain

b4.2 Fixed ring 4\

Fixed ring

Dust cap for receptacle

$ 31
$29.9

B
I

Stainless steel button chain ‘

Fixed ring ‘

$4.2
Fixed ring éi;

FBI1FOLL Wlth fixed hole and sFan_lless steel FBIZFOL-L Wlth fixed hole and S'Fall.lleSS steel
chain, the length of chain is 80mm chain, the length of chain is 80mm

FB1IFO1-L-O Wlth fixed ring and s‘Falpless steel FBI2FO1-L-O Wlth fixed ring and s‘Falr.lless steel
chain, the length of chain is 80mm chain, the length of chain is 80mm

FB11FO1 Wlth ﬁx.ed hole and nylon wire, the length FB12F01 Wlth' ﬁx.ed hole and nylon wire, the length
of wire is 100mm of wire is 100mm

FBI1F01-0 With ﬁxed ring and nylon wire, the | tpi9r01-0 With ﬁxe_d r_ing and nylon wire, the
length of wire is 100mm length of wire is 100mm

2. Three-start screw (applicable to USB)

| Dust cap for plug

| Dust cap for receptacle

14
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$28.6

0.8750X0.3 (P0.1)

Fixed ring

nylon rope

Fixing hole
4.2

$28.6

A
‘ E

Fixed ring  nylon rope l

—

7

hole  A{]

042

Fixing

%

With fixed hole and stainless steel

With fixed hole and stainless steel

FB31F02-L . .. FB32F02-L . .
chain, the length of chain is 80mm chain, the length of chain is 80mm
FB31F02-L-O Wlth fixed ring and s‘Fan_lless steel FB32F02-L-O Wlth fixed ring and s‘Fan.lless steel
chain, the length of chain is 80mm chain, the length of chain is 80mm
FB31F02 Wlth ﬁx.ed hole and nylon wire, the length FB32F02 Wlth. ﬁx.ed hole and nylon wire, the length
of wire is 100mm of wire is 100mm
FB31F02-0 With fixed hole and nylon wire, the length | ppaspo With fixed ring and nylon wire, the
of wire is 100mm length of wire is 100mm
15
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5 Notes on Ethernet connector

(1) Before being crimped to wire, the crystal head (crystal head in the plug or single crystal head) can not
mate with receptacle

(2) Crimp with the special crimping tool according to the specified procedure during the crimp.

6.02+0.13mm should be assured after the crimp.

The following dimension should be azsured:

£.02+0.13

The best pozition L

for wire aszembly
{The end of wire
zhould be against

the insulator) e e ]

/

Reference ares

Figure 1 Diagram for crimping the crystal head
6 Maintenance and notes on Ethernet connector

(1) The Plug and receptacle should be maintained at a temperature of -5~35C, the relative humidity is
not more than 80%. Product should be stored in the warehouse without acid, alkaline and corrosive gas.
The storage period is 5 years;

(2) Before mating plug and receptacle, open the dust cap for plug and receptacle, wipe the plug,
receptacle and inner cavity with the clean cloth. When there is no condensation and dirty, coupling can be
made.

(3) When plug and receptacle is separated and not be used, dust cap should be worn.

(4) The service life should be 14 years and the warranty period should be 8 years
7 Operation instructions on Ethernet connector
1) Cat 5¢ network cable should pass through part 11 to part 5 (see the figure 2) and then be crimped in to
part 1 crystal head with special tool. Refer to chapter 5 on crimp notes
2) Crimped crystal head should be assembled with part 3 and part 4 (see figure 3) and be installed between
part 3 and part 4 (two half of circular metal block), then the assembly should be installed in part 2. At this
time pay attention to the encase direction, one side of the grip of crystal head should be toward guided slot
in part 2
3) After the assembly, tighten the back shell as shown in the following figure, which can clamp the cable,

meet the requirement of seal and complete the product assembly

16
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Small guideptre——

Figure 2 Schematic diagram for assembly of FB series plug

Locating plane

Cryztal head

- Half of circular metal block . .
Crimped anihb

4

Locating plane

circular
metal block

Cat Be network cable

Figure 3 Assembly diagram for part 3, part 4 and crystal head
8 Crimp for crystal head (The following pictures are for reference on crimp instruction)
1) Crimp the crystal head with the special tool. The crimping tool should be in good condition before the

crimp with good crimping teeth, reliable position and flexible movement and without uneven in surface

step 1 Press-ticks

Examine
the
crimping
tool

2) Enhanced category 5 (CAT.5E or CAT.6). The two kinds of network cable or optical fiber jumper should

be used on Gigabit Ethernet. Examine 4 twisted pairs wires before stripping the wire. The color of twisted

pair wire should be as follows: white-orange is twisted with orange, white-green twisted with orange,

17
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white-blue twisted with blue, white-brown twisted with brown

3) Wire strip. Strip 20mm from one end of the network cable. The inner wire can not be damaged

wire insulation removal

Strip  the
jacket  of
cable

Remove the
jacket

Wire should be
exposed

4) Laying. Lay the 8 wires in accordance with EIA/TIA-568A or EIA/TIA-568B, wires should be straight

and in order.

18
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EIA/TIA-568A connection method EIA/TIA-568B connection method

The above figure designates the connection between two pins is a twisted pair.
EIA/TIA-568A connection method:
|l——white-green (The outer surface of white wire is green, which means white wire and green w
ire are twisted pair wires)

2

green
3——white-orange (The outer surface of white wire is orange, which means white wire and orang
e wire are twisted pair wires)

4——blue

5——white-blue (The outer surface of white wire is blue, which means white wire and blue wire
are twisted pair wires)

6

orange
7——white-brown (The outer surface of white wire is brown, which means white wire and brown
wire are twisted pair wires)

8 brown

EIA/TIA-568B connection method:
|——white-orange (The outer surface of white wire is orange, which means white wire and orang
¢ wire are twisted pair wires)

2

orange
3——white-green (The outer surface of white wire is green, which means white wire and green w
ire are twisted pair wires)

4—Dblue

5——white-blue (The outer surface of white wire is blue, which means white wire and blue wire
are twisted pair wires)

6

green
7——white-brown (The outer surface of white wire is brown, which means white wire and brown
wire are twisted pair wires)

8 brown

19
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It is worth paying special attention that the wire order can not be changed at will. As shown
in the above figure, 1 and 2 are a twisted pair, 3 and 6 are a twisted pair. If we disarrange the
specified wire order and arrange 1 and 3 as a twisted pair for transmitting and 2 and 4 as twist

ed pair for receiving, the ability of interference immunity will be lowered and the error rate will
be increased, therefore Ethernet can not normally work.

For laying method selection, there are the following principles:

Parallel line: connect the both end in accordance with T568B

Crossing-line: connect one end in accordance with TS68A and connect the other end in accordanc
e with T568B

Specific connection and the laying selection method:

1) Peer-to-peer (Network cards of two computers are interconnected): Using the crossing-line layi
ng method, the both ends of network cable have the different wiring method.

2) Using the parallel line laying method, the both end of network cable have the same wiring me

thod.

3) Using the crossing-line laying method, the both ends of network cable have the different wirin

g method.
step 5
Arrange them
in accordance
with the serial
number
20
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In order

5) Trimming: The eight wires should be trimmed to 15mm, the ends should be even

wire clipping

Trimming

After the
trimming

6) Assemble with the crystal head. The trimmed crystal head should be installed in the corresponding shell

of the crystal head. Eight wires should be installed in the wire slots according to the contact arrangement

B s ame o

TITEEER YW Contact

| i arrangement
of crystal head

D@6 @6 6 O 6

o

Contact arrangement: the end of plug faces to the eyes, the contact points of the pin is below the plug,

21
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so the left side is (D and the right side is ©).

Crystal head is
installed

7)Crimp. Crystal head should be crimped in the slot in accordance with the direction of the drawing and be
in place. Crimp with the special crimping tool. When an audible clik is evident, the crimp is accomplished.
When crimping with FB series, the crimp dimension should be in accordance with the requirement of

chapter 5.

crimper

Crimp the
outer jacket

Crimp the
contact point
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8) Examination

Examine the crystal head after the crimping

(D The pin of crystal head should be straight and in order and be free from slope and curvature.
@ Each crimping hole should be in ON-state and the electricity should be continuous.

(3 When crystal head is mated with RJ-45, an audible clik is evident

The crimp is
completed
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