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Application Specification

Class 1

RJ45 Jack with Integrated Magnetics (POE)

1. INTRODUCTION

This specification covers the requirements for application of RJ45 Jack with integrated Magnetics
(supports POE) designed to be mounted to a Printed Circuit Board (PCB). The Jacks are available in
ganged& stacked includes 1x1/ 1x4/ 2x1/ 2x2/ 2x4/ 2x6/ 2x8 configuration in 16, 28, 32, 56, 64, 112,
128, 168, 192, 224, 256 positions with 8, 16, 32, 64, 96, 128 contacts, shielded designs to
accommodate specific application requirements. This specification pertains to all shielded jacks with
right-angled (R/A) orientation, with LED or light pipe.

When corresponding with TE Personnel, use the terminology provided on this specification to help
facilitate assistance. Basic terms and features of components are provided in Figure 1.
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Figure 1: Basic terms and features of components

2. REFERENCE MATERIAL

2.1. Customer Assistance

Reference Base Numbers 2496556-X, 2496558-X, 2496686-X, 2496687-X, 2496688-X, 2496689-X,
2497272-X, 2496691-X, 2497273-X, 2497274-X, 2496721-X, 2496722-X, 2496723-X, 2496724-X,
2496733-X, 2496734-X, 2496735-X, 2496736-X, 2496737-X, 2496738-X, 2496739-X, 2496740-X,
2497310-X, 2497271-X, 2497277-X, 2497278-X identify the PCB mounted RJ45 jacks with
integrated magnetics. These numbers are used in a service network of customer service to access
tooling and product application information. This service is provided by your local TE Representative
or, after purchase, by calling the Tooling Assistance Center or Product Information number at the
bottom of page 1.
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2.2.

2.3.

2.4.

Drawings

Customer Drawings for product numbers are available from the service network. The information on
the customer drawing takes priority over this specification and any other document supplied by TE.

Product Specifications

Product Specifications 108-161622 covers test and performance requirements.

Soldering specification

Manual 402-40 is available upon request and can be used as a guide to soldering. This manual provides
information on various flux types and characteristics with the commercial designation and flux removal
procedures. A checklist is included in the manual as a guide for information on soldering problems.

3.2.

3.3.

REQUIREMENTS

Safety
Do not stack component packages so high that the shipping containers buckle or deform.

Material

The RJ45 Jack with integrated Magnetics housing is made of GLASS FILLED PA46(BLACK) or
GLASS FILLED PA6T(BLACK). The contacts are made of Phosphor Bronze under plated with nickel
and plated with gold. Positioning pins are made of GLASS FILLED PA46(BLACK) or GLASS FILLED
PAGT(BLACK). The shield is made of brass plated with nickel.

Storage
Ultraviolet Light

Prolonged exposure to ultraviolet light may deteriorate the chemical composition used in the RJ45
Jack with integrated Magnetics material.

Shelf Life

RJ45 Jack with integrated Magnetics should remain in the shipping containers until ready for use to
prevent damage. The products should be used on a first in, first out basis to avoid storage
contamination that could adversely affect signal transmissions and degrade shield appearance.

Chemical Exposure

Do not store RJ45 Jack with integrated Magnetics near any chemicals listed below, as they may
cause stress corrosion cracking in the components.

Alkalies Ammonia Cittrates Phosphates Citrates Sulfur Compounds

Amines Carbonates  Nitrites Sulfur Nitrites Tartrates

Soldering ability over time

To ensure a good solderability of RJ45 Jack with magnetics, conditions below should be followed:

Table 1: Storage time and conditions

Packaging type Condition Maximal storage time
Tray Original and unopened package,
o 1 year
at temperature < 30°C
Reel

If storage time exceeds one year, a complete quality check on function & mechanical before parts
can be used.
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3.4.

Circuitry and pin description

The PHY chip to which the RJ45 jack with integrated magnetics is connected to has either a current-
mode line driver or a voltage-mode line driver. This affects the choice of circuitry that the RJ45 jack
with integrated magnetics requires. For a current-mode line driver the center tap of the transformer
on the PHY side is connected to a power source to supply current to the PHY, see Figure 2. For a
voltage-mode line driver such an external power source is not needed. Here the left center tap of the
transformer is only connected via a capacitor to the system ground as shown in Figure 3.
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Figure 2: Current-mode driven magnetics
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Figure 3: Voltage-mode driven magnetics

The center tap on the left side of the transformer ground is connected to the system ground and the
ground connection on the right side of the transformer is connected to the shield ground. This
connection to the shield is sometimes made inside the RJ45 jack with integrated magnetics.

On the schematic of the product drawings the connections are numbered on one side with the prefix
P and on the other side with the prefix J. The prefix P refers to the PHY side. So, for example, if an
RJ45 jack with integrated magnetics that has 10 contact pins, the numbering goes from P1 to P10.
Note that the functionality of the connections with prefix P can differ between different RJ45 jacks
with integrated magnetics. This depends on the used electrical circuit diagram inside the RJ45 jack,
which can be found on the product drawing. The prefix J refers to the jack side and represent the
eight contacts of the jack numbered from J1 to J8 as provided in Figure 4.
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3.5.

/7T T
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Figure 4: Pinout of RJ45 jack

Ethernet transmits its data over signal pairs. Two signal pairs are used for 10/ 100BASE-T Ethernet,
having 10 or 100Mbps data rate. Four signal pairs are used for 1000BASE-T, 2.5G BASE-T, 5G
BASE-T and 10G BASE-T Ethernet, having 1Gbps, 2.5Gbps, 5Gbps and 10Gbps data rate. Each
signal pair and its relation to the pinout of Figure 4 are given in Table 2. Typically, a variety of labels
are used for each connection of the signal pairs on the PHY and RJ45 jack side. One possible set of
labels are mentioned in Table 2 as well.

Table 2: Signal pair definition

Pinout 10/100BASE-T 1000BASE-T, 2.5G BASE-T,
. . RJ45 5G BASE-T, 10G BASE-T
Signal pair .
jack
PHY side Jack side PHY side Jack side
J1 TD+ TX+ TD1+ TX1+
1
J2 TD- TX- TD1- TX1-
J3 RD+ RX+ TD2+ TX2+
2
J6 RD- RX- TD2- TX2-
J4 Not used Not used TD3+ TX3+
3
J5 Not used Not used TDS3- TX3-
J7 Not used Not used TD4+ TX4+
4
J8 Not used Not used TDA4- TX4-
PCB Layout

The solder tine hole layout for 16, 28, 32, 56, 64, 112, 128, 168, 192, 224, 256 positions RJ45 jacks
is typical for all jacks with comparable positions. The mounting hole location will depend on the
number of ports and contact positions. The PCB layout views shown represent the component side
of the PCB.

The mounting holes must be placed in accordance with the customer drawing to ensure proper
alignment and optimum continuity for circuits after soldering. The holes must be drilled to specific
dimensions to prevent stubbing during placement of the RJ45 Jack with integrated Magnetics on the
PCB.
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20.32 [.800]

A. Single-Port shielded Jack with inverted Latch (Tab up)

The hole patterns that apply to all single-port jacks with inverted Latch are provided in the
following figures.
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B. 2x1 shielded Jack with Inverted & Standard Latch (Tab up & down)

Component Side of PC Board

Unit: mm [uin]

Figure 5: 16 Position Jack, Tab up with LED (2496556-X, 2496558-X) PCB layout

The hole patterns that apply to all 2x1 jacks with Inverted (Top) & Standard (Bottom) Latch are

provided in the following figures.
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Figure 6: 28 Position Jack, Tab up & Tab down with LED (2496686-X, 2497272-X) PCB layout
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Figure 7: 32 Position Jack, Tab up & Tab down with light pipe (2496733-X, 2496737-X) PCB layout

C. 2x2 shielded Jack with Inverted & Standard Latch (Tab up & down)

The hole patterns that apply to all 2x2 jacks with Inverted (Top) & Standard (Bottom) Latch are
provided in the following figures.
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Figure 8: 56 Position Jack, Tab up & down with LED (2496687-X, 2496691-X) PCB layout
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D. 1x4 shielded Jack

with Inverted Latch (Tab up)

The hole patterns that apply to all 1x4 jacks with inverted Latch are provided in the following

figures.
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Figure 9: 64 Position Jack, Tab up with LED (2496721-X, 2496722-X, 2496723-X, 2496724-X) PCB layout

E. 2x2 shielded Jack with Inverted & Standard Latch (Tab up & down)

The hole patterns that apply to all 2x2 jacks with Inverted (Top) & Standard (Bottom) Latch are
provided in the following figures.
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F. 2x4 shielded Jack with Inverted & Standard Latch (Tab up & down)

The hole patterns that apply to all 2x4 jacks with Inverted (Top) & Standard (Bottom) Latch are
provided in the following figures.
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Figure 11: 112 Position Jack, Tab up & down with LED (2496688-X, 2497273-X) PCB layout
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Figure 12: 128 Position Jack, Tab up & down with light pipe (2496735-X, 2496739-X) PCB layout
A. 2x6 shielded Jack with Inverted & Standard Latch (Tab up & down)
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The hole patterns that apply to all 2x6 jacks with Inverted (Top) & Standard (Bottom) Latch are
provided in the following figures.
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Figure 13:168 Position Jack, Tab up & down with LED (2497310-X, 2497271-X) PCB layout
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Figure 14: 192 Position Jack, Tab up & down with light pipe (2497277-X, 2497278-X) PCB layout

B. 2x8 shielded Jack with Inverted & Standard Latch (Tab up & down)
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The hole patterns that apply to all 2x8 jacks with Inverted (Top) & Standard (Bottom) Latch are
provided in the following figures.
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Figure 15:: 224 Position Jack, Tab up & down with LED (2496689-X, 2497274-X) PCB layout
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Figure 16:: 256 Position Jack, Tab up & down with light pipe (2496736-X, 2496740-X) PCB layout
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3.6. PCB Contact Tine Holes

Plated through holes should be used for contact solder tines and, when applicable, shield solder
tines. The drilled hole size, plating types, and plating thickness are dependent on your application
requirements. The finished hole size must be as stated to provide unrestricted insertion, proper
retention in the PCB, and to ensure adequate application of solder to the tines. See Figure 16.
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_— (As Required)

: i ™ Trace Width
: - ) i { {As Required)
Diameter of Finished Hole After Plating 4} 4
0.90 [.035] for Contact Solder Tines <Y .'/
1.60 [.063] for Shield Solder Tines ™~ Ry
Drilled Hole Diameter _ iy, \ e
(As Required)

/) N\
Contact Solder Tine Hole /

PC Board —_— - N /
_ )2@//,___ - —QI .

.
| i f ot
Boardlock/Guide Pin y / /
Mounting Hole 4\/ . /
/ '
fir

Drilled Hole Diameter ______->\ -
(Use 3.25 [128 (No. 30)] Drill Bit. o
Do Not Use 3.18 [.125 (1/8)] Drill Bit.) — \‘ / (

Figure 17: Contact Tine Holes dimensions in PCB

3.7. Jack placement

The connector should be handled only by the housing to avoid deformation, contamination, or
other damage to the contact solder tines and, where applicable, shield solder tines

A. Alignment

The RJ45 Jack with integrated Magnetics shall be flush and evenly seated on the PCB. A hold-down
may be used to hold the jack in place during the soldering process.

B. Position

Determine which hole in the PCB is to receive the number one contact tine, then orient the jack so
the number one solder tine is aligned with the hole. Insert all solder tines into the board, then press
on the top of the jack until it seats on the PCB.

3.8. Shielding

Shielded RJ45 Jack with integrated Magnetics features brass or stainless shells which provide
continuity for EMC (Electromagnetic Compatibility) applications. When mated with corresponding
shielded RJ45 plugs, shielding and grounding continuity are achieved. When the shield solder tines
are soldered to the PCB they provide electrical continuity to any ground path on the PCB and, where
applicable, panel ground tabs on the shield provide electrical continuity to any ground path through
the equipment panel.

12
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3.9. Panel Cutout

After the modular jack is secured to the PCB, the modular jack can be positioned in a cutout in a
panel. Dimensions for recommended panel cutout are shown in following figures.

17.17 [.676]

METAL PANEL

7

14.22 [.560]

= Il

2 )

5 B

% AEmES)
i Tl A
L':JJU-U ] 01

PCB /

Unit: mm [uin]

Figure 18: 16 Position Jack, Tab up with LED (2496556-X, 2496558-X) panel cutout

18.17+£0.25

/ METAL PANEL

\, 2.36+0.25

[

25.77+£0.13

|
N\

0.20

2557+0.13
25.27+0.25
25.12+0.25

I

\ /
PCB 2.30

Unit: mm [pin]

Figure 19: 28 Position Jack, Tab up & Tab down with LED (2496686-X, 2497272-X) panel cutout
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18.20 [.717] Metal Panel

2.64 [.104]

e

26.18 [1.031]

0.10 [.004]

Figure 20: 32 Position Jack, Tab up & Tab

32.24+0.25

o

RECOMMENDED
PANEL CUT OUT

26.37+0.25

3.25 [.128]

Unit: mm [uin]

down with light pipe (2496733-X, 2496737-X) panel
cutout

. 2.16£0.25

S ‘ [0.085+0.010]
% ==
o 1
o
S, =
o
¥
< —
o

0

i

2 06Ref. [0.081]

Unit: mm [uin]

Figure 21: 56 Position Jack, Tab up & down with LED (2496687-X, 2496691-X) panel cutout
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Metal Panel
32.18 [1.267]

2 16 [ 085]

)

26.18 [1.031]
26.08 [1.027]

Wiz

a.aT 227

3.00Ref. [.118]

Unit: mm [pin]

Figure 22: 64 Position Jack, Tab up & down with light pipe (2496734-X, 2496738-X) panel cutout

{ METAL PANEL

58.98 [2.322]
2.03+0.13 [.0800.005]

—
=

14.22 [.560]
13.97 [.550]

s

>
|

s il P
/
PCB

Unit: mm [pin]

Figure 23: 64 Position Jack, Tab up with LED (2496721-X, 2496722-X, 2496723-X, 2496724-X)
panel cutout
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60.26+0.1[2.372+0.004]

2.16+0.25

‘ [0.0850.010]

Iy

RECOMMENDED
PANEL CUT OUT

0.4510.1 [0.018+0.004]

26.3710.1 [1.038+0.004]

<
K

2.06Ref. [0.081]

Unit: mm [uin]

Figure 24: 112 Position Jack, Tab up & down with LED (2496688-X, 2497273-X) panel cutout

26.18 [1.031]

264 [.104]
60.18 [2.369] Metal Panel ]
[
=
o i —] i
=
@
F
& “tv—l g
\" R
PCB 3.25[.128]

Unit: mm [uin]

Figure 25: 128 Position Jack, Tab up & down with light pipe (2496735-X, 2496739-X) panel cutout
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88.10+0.25

METAL PANEL

/ \ 23

6+0.25

25.7740.13

25.15+0.25

H.

25.57+0.13
25.29+0.25

0.20

= @ =

2.30

Unit: mm [uin]

Figure 26: 168 Position Jack, Tab up & down with LED (2497310-X, 2497271-X) panel cutout

. 8812 [3.469]
*@QS 216 [085]
Y4, T 0.80[031]
=
8 = D
g =
§ © =
o o a o ]
B z@t 2
PCB—— | |596[235]
Unit: mm [uin]

Figure 27: 192 Position Jack, Tab up & down with light pipe (2497277-X, 2497278-X) panel cutout
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116.14+0.25

|

RECOMMENDED
PANEL CUT OUT

26.37+0.25

. 2.16£0.25
‘ [0.08520.010]

0.45+0.1 [0.018+0.004]

2.06Ref. [0.081]

Unit: mm [uin]

Figure 28: 224 Position Jack, Tab up & down with LED (2496689-X, 2497274-X) panel cutout

METAL PANEL
2.36

26194013

116.07+0.12

/ 0.13:0.13

PCB

t: mm [uin]

Figure 29: 256 Position Jack, Tab up & down with light pipe (2496736-X, 2496740-X) panel cutout
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Soldering Guidelines

RJ45 Jack with integrated Magnetics can be soldered using wave or equivalent soldering techniques
according to IPC/JEDEC J-STD-020D for PB-free soldering, unless specified differently on the
drawing. The temperatures and exposure time shall be within the ranges specified in Table 3.

Table 3: Temperature and exposure time

SOLDERING TEMPERATURE TIME
PROCESS
CELSIUS FAHRENHEIT (At Max Temp)
Wave Soldering 260 500 10 Seconds

A The connector should not be cleaned by immersion in liquid or by an aqueous spray-in-air process.
The manual removal of the flux or the use of no-clean flux is recommended.

3.10. Checking Installed Jack
The Jack must be seated on the PCB as shown in figure 26.

D RJ45 Jack with
integrated magnetics
L D o)

I | 1 I. ! l\
1 HI/H/’ff //J/ TG G2 77777777 Do PG Boare
/ Contacts Solder tines
Boardlock
(Ref)

Figure 30: RJ45 Jack with integrated magnetics installed on PCB

3.11. Repair/Removal

If the jack should become damaged, it must be replaced. It may be removed from the PCB by
normal desoldering methods and replaced with a new jack.

When repairing or replacing a RJ45 Jack with integrated Magnetics, be careful not to damage
other PCB components during the desoldering process.
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QUALITY
RJ45 Jack are recognized by Underwriters Laboratories Incorporated (UL) in File 81956.

TOOLING

No special tooling is required for hand placement of RJ45 Jack with magnetics onto a PCB.
However, a backup support that provides relief for protruding components is needed to prevent
deformation of contact solder tines and, when applicable, shield solder tines.

VISUAL AID

Figure 29 shows typical installation applications of RJ45 Jack with integrated magnetics and should
be used by production personnel to ensure a correctly applied product. Applications which DO NOT
appear correct should be inspected using the information in the preceding pages of this
specification.

Housing must not be cracked

Side entry Jack (Ref.)

Contacts must not be deformed
or damaged in any way

Housing must be
seated on PC Board

Shoulder of boardlock must
be through PC Board

Figure 31: Visual aid
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