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1. SCOPE 1 

The purpose of this document is to specify dimensions and characteristics of a stacked ganged RJ-45 2 
magnetic jack with integrated Power over Ethernet functions (PoE Jack Module) which will ensure the 3 
dimensional and functional interchangeability of PoE Jack Modules, also with multiple chipset solutions. 4 
 5 
The PoE Jack module is intended to be mated with plugs according to IEC 60603-7. 6 

2. COMMON FEATURES, VIEWS AND DIMENSIONS 7 

2.1. Overview 8 

 9 

 10 

 11 

 12 

 13 

 14 

 15 

 16 

 17 

 18 

 19 

 20 

 21 

 22 

 23 

 24 

 25 

 26 

 27 

 28 

 29 
 30 

Figure 1  View of PoE Jack Module 2x6 port version  31 
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2.2. Overview of functions 1 

The PoE Jack module must provide the following functions: 2 

·  Isolation acc. IEEE 802.3 3 

·  Support UL and regulatory safety requirements 4 

·  Integrated magnetics for 10/100/1000 Base T Ethernet Transmission performance: 5 

·  PoE Functions acc. IEEE 802.3af: 6 
·  Full PoE functionality with or without external control: 7 

- Device discovery 8 
- Classification 9 
- Power delivery 10 
- AC or DC Disconnect 11 
- Fault detection 12 

·  Additional PoE functionality with external microcontroller  13 
 (power management, individual port control, AC-Disconnect or DC-Disconnect, legacy 14 
device support) 15 

·  I2C Interface / internally isolated 16 

·  Two bi-color LEDs per port 17 
 18 
The PoE Jack Module sources power via Alternative A/MDI-X as defined by the IEEE Standard 802.3af 19 
(48V_RTN (negative) on conductors 1 and 2; 48V (positive) on conductors 3 and 6).  20 

 21 

 22 

 23 

 24 

 25 

 26 

 27 

 28 

 29 

 30 

 31 

 32 

 33 

 34 

 35 

 36 

Figure 2    Example Application Diagram of a PoE Jack Module (2x6 ports, 4-port PoE Controllers) 37 
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2.3. Footprint and dimensions (2x6 port version)   1 

 2 

 3 

 4 

 5 

 6 
 7 

 8 
 9 
 10 
 11 
 12 
 13 
 14 
 15 
 16 
 17 
 18 
 19 
 20 
 21 
 22 
 23 
 24 
 25 
 26 
 27 
 28 
 29 
 30 
 31 
 32 
 33 
 34 
 35 
 36 
 37 
 38 
 39 
 40 
 41 
 42 
 43 
 44 
 45 
 46 
Figure 3    Footprint and dimensions 47 

Dim –C- Dim –D- See note 
4.0/0.157 3.8/0.150 3 

Notes: 
 
1 - No traces without insulation 

allowed on application  PCB in 
the dashed areas under the 
metal sheet 
 

2 – Stand-off plane to application 
PCB  

 
3 -  Pin length for recommended 

PCB max. thickness of .140” 
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2.4. Suggested board layout (2x6)   1 

 2 

 3 

 4 

 5 

 6 

 7 

 8 

 9 

 10 

 11 

 12 

 13 

 14 

 15 

 16 

 17 

 18 

 19 

 20 

 21 

 22 

 23 

 24 

 25 

 26 

 27 

 28 

 29 

Figure 4    Suggested PCB layout 30 

 31 
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2.5. Recommended panel cutout (2x6 port version)   1 

 2 
 3 
 4 
 5 
 6 
 7 
 8 
 9 
 10 

 11 
 12 
 13 
 14 
Figure 5 Recommended panel cutout 15 



Specification for 2x6 Stacked Ganged Magnetic Jack 
with Integrated Power over Ethernet Functionality 

(PoE Jack Module) 
 

 

 

8 

 Version 1 
Rev. 1.0 

05.16.2007 

3. SYSTEM OVERVIEW 1 

3.1. Thermal Requirements 2 

The PoE Jack Module may be equipped with a heatsink to dissipate the heat.  3 
 4 
Parameter Test Condition Min Typ Max Units 

Required horizontal airflow at P1 See figure 6 1m/s *   m/s 

Airflow temp. at P1 See figure 6 0  +70  °C 
 5 
 6 
** Encased in chassis  7 
 8 
Note that a thermal condition which distinctly differs from the setup shown in figure 6 could require a higher 9 
horizontal airflow or a lower airflow temperature. 10 
 11 
 12 
 13 

 14 

Figure 6 Example: 1U Chassis with one 2x6 port PoE Module and airflow-configuration 15 

Connector Front 



Specification for 2x6 Stacked Ganged Magnetic Jack 
with Integrated Power over Ethernet Functionality 

(PoE Jack Module) 
 

 

 

9 

 Version 1 
Rev. 1.0 

05.16.2007 

3.2. Terminal Description for PoE Jack Module 1 

 2 
The following paragraphs show the 2x6 port version. All information applies also to the 2x4 port version with 3 
the exception of the ports I,J,K and L. 4 
 5 
 6 
 7 
The terminals on the module are categorized into the following areas: 8 
 9 

- Ethernet terminals -   Data interface to PHY device 10 
- LED terminals -    LED control 11 
- Power Supply terminals -   power supply interface (48V) (needs to be isolated) 12 
- POE terminals -    POE control (I2C) and power (3.3V) 13 

 14 
 15 
 16 
 17 
 18 

 19 

 20 

Figure 7 Suggested PCB Board Layout  21 
Component side view of terminal position 2x6 port version 22 

 23 
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3.2.1. Absolute Maximum Characteristics Table 1 

The following table contains the absolute maximum parameters for certain terminals on the PoE Jack Module. 2 
 3 
Parameter Symbol Rating Units 

Maximum supply current per 
power supply pin (X11-X14) V48 3 A per pin A 

 4 
 5 
 6 

3.2.2. Safety Requirements 7 

 8 
The PoE module will meet all relevant local, national, and international safety regulations to ensure 9 
compliance with the appropriate standards. 10 

3.2.3. Electrostatic Discharge (ESD) Protection 11 

 12 
Parameter Rating Units 

Contact Discharge to outer shield - polarity +/- �   4 KV 
Contact Discharge (RJ-45 contacts) with loaded cable of 150m - polarity +/- �   2 KV 
Air Discharge to mated RJ-45 plug housing or  
RJ-45 contacts - polarity +/- �   8 KV 

Air discharge to the open end of a mated cable of 0.5m - polarity +/- �   7 KV 
Contact Discharge to front bezel while enclosed  25 (*) KV 

 13 
(*) A proper and low resistive contact of front bezel to all springs of the module shield is required!  14 
 15 

 16 
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3.2.4. Ethernet Terminal Detail 1 

The following section details the functional, mechanical and electrical characteristics of the Ethernet terminal 2 
on the PoE Jack Module. 3 
 4 
 5 

3.2.4.1. Ethernet Terminal Pinout 6 

The pinout for the Ethernet Terminals on the module (2x6 port version) is shown below. 7 
 8 

 9 

 10 

 11 

Figure 8 Ethernet terminals and mapping of port to terminal 12 
Suggested PCB Board layout component side view  13 
 14 

ETHERNET TERMINALS 
EACH PORT 

Pin # Terminal 

10 GND 
9 VCC 
8 TD3+ 
7 TD3- 
6 TD2+ 
5 TD2- 
4 TD1+ 
3 TD1- 
2 TD0+ 
1 TD0- 

FRONT 
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 1 

3.2.4.2. Pin Functions 2 

The following table contains the pin function descriptions for the Ethernet terminals on the PoE Jack Module 3 
(one port). 4 
 5 

Pin # Ethernet signal I/O Description 

1 TD0- I/O Gigabit Ethernet data (negative polarity). 

2 TD0+ I/O Gigabit Ethernet data (positive polarity). 

3 TD1- I/O Gigabit Ethernet data (negative polarity). 

4 TD1+ I/O Gigabit Ethernet data (positive polarity). 

5 TD2- I/O Gigabit Ethernet data (negative polarity). 

6 TD2+ I/O Gigabit Ethernet data (positive polarity). 

7 TD3- I/O Gigabit Ethernet data (negative polarity). 

8 TD3+ I/O Gigabit Ethernet data (positive polarity). 

9 VCC n/a Vcc supply of the Ethernet PHY. 

10 GND n/a Ground of the Ethernet PHY. 
 6 
 7 

3.2.4.3. Electrical Characteristics (0° - 70°C) 8 

The following tables contain the electrical characteristics and transmission performance for the Ethernet 9 
terminals on the PoE Jack Module. 10 
 11 
Parameter Test Condition Min Typ Max Units 

Hipot isolation  

PHY side  
(Ethernet-, PoE and LED 
terminals, shield)  
 
to cable side  
(RJ-45-contacts,  
48V supply terminals)  
 
for 1min. 

2250   V DC 

Isolation 
Resistance after 
10 Hipot Pulses  

10/700µs 1500V 
(IEC 60950-1) >40   MOhm 

OCL With 12mA BIAS at 100kHz 350   µH 

 12 
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3.2.4.4. Transmission Performance  at 25°C 1 

 2 

Insertion Loss  [dB max.] 
Frequency [MHz] LIMITS TYPICAL 

0.1-0,9 -0,4 -0.2 

1.0-9.9 -(0.4+0.1*log(F)) -0.2 

10.0-49.9 -(0.5+0.3*log(F/10)) -(0.2+0.35*log(F/10)) 

50.0-79.9 -(1+1.4*log(F/80)) -(0.75+1*log(F/100)) 

80.0-99.9 -(1.3+3*log(F/100)) -(0.75+1*log(F/100)) 

100.0-199.9 -(4+9*log(F/200)) -(2+4*log(F/200)) 

Values below provided for information only 

0.1 -0.4 -0.2 

1 -0.4 -0.2 

10 -0.5 -0.2 

50 -0.7 -0.45 

80 -1.0 -0.65 

100 -1.3 -0.8 

200 -4 -2 
 3 

Return Loss [dB min.] 
Frequency [MHz] LIMITS TYPICAL 

0.1-0,9 -27 -32 

1.0-9.9 -27 -(32-2*log(F)) 

10.0-49.9 -(27-17*log(F/10)) -(30-13*log(F/10)) 

50.0-79.9 -(27-17*log(F/10)) -(6-25*log(F/200)) 

80.0-99.9 -(27-17*log(F/10)) -(6-25*log(F/200)) 

100.0-199.9 -(1-30*log(F/200)) -(6-25*log(F/200)) 

Values below provided for information only 

0,1 -27 -32 

1 -27 -32 

10 -27 -30 

50 -15 -21 

80 -12 -16 

100 -10 -13.5 

200 -1 -6 
 4 
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 1 

NEXT   [dB min.] 
Frequency [MHz] LIMITS TYPICAL 

0.1-0.9 -66 -77 

1.0-9.9 -(66-21*log(F)) -(77-15*log(F)) 

10.0-49.9 -(45-16*log(F/10)) -(24-29*log(F/200)) 

50.0-79.9 -(25-30*log(F/100)) -(24-29*log(F/200)) 

80.0-99.9 -(25-30*log(F/100)) -(24-29*log(F/200)) 

100.0-199.9 -(20-16.5*log(F/200)) -(24-29*log(F/200)) 

Values below provided for information only 

0,1 -66 -77 

1 -66 -77 

10 -45 -61.7 

50 -34 -41.5 

80 -27.9 -35.5 

100 -25 -32.7 

200 -20 -24 
 2 

CM-DM  [dB min.] 
Frequency [MHz] LIMITS TYPICAL 

0.1-0,9 -48 -60 

1.0-9.9 -(48-12*log(F)) -(60-8*log(F)) 

10.0-49.9 -(36-21*log(F/10)) -(52-25*log(F/10)) 

50.0-79.9 -(18-11*log(F/100)) -(52-25*log(F/10)) 

80.0-99.9 -(18-11*log(F/100)) -(52-25*log(F/10)) 

100.0-199.9 -(8.7-15.5*log(F/400)) -(27-15*log(F/100)) 

200.0-399.9 -(8.7-15.5*log(F/400)) -(27-15*log(F/100)) 

400.0-1000.0 -(4.5-10.5*log(F/1000)) -18 

Values below provided for information only 

0,1 -48 -60 

1 -48 -60 

10 -36 -52 

50 -21.3 -34.5 

80 -19.1 -54.4 

100 -18 -27 

200 -13.5 -22.5 

400 -9 -18 

1000 -4.5 -18 
 3 
 4 
 5 
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DM-CM [dB min.]  

Frequency [MHz] LIMITS TYPICAL 

0.1-0,9 -54.5 -65 

1.0-9.9 -(54.5-14.5*log(F)) -(65-15*log(F)) 

10.0-49.9 -25 -(65-15*log(F)) 

50.0-79.9 -25 -39.5 

80.0-99.9 -25 -39.5 

100.0-199.9 -(9-23*log(F/500)) -(39.5-16*log(F/100)) 

200.0-499.9 -(9-23*log(F/500)) -(39.5-16*log(F/100)) 

500.0-1000.0 -(6-10*log(F/1000)) -(39.5-16*log(F/100)) 

Values below provided for information only 

0.1 -54.5 -65 

1 -54.5 -65 

10 -25 -50 

50 -25 -39,5 

80 -25 -39.5 

100 -25 -39.5 

200 -18.2 -34.7 

400 -11.2 -29.9 

1000 -6 -23.5 
 1 

CMR  [dB min.]  

Frequency [MHz] LIMITS TYPICAL 

0.1-0.9 -57 -70 

1.0-9.9 -(57-23*log(F)) -(70-25*log(F)) 

10.0-19.9 -(57-23*log(F)) -(45-5*log(F/10)) 

20.0-79.9 -27 -(45-5*log(F/10)) 

80.0-99.9 -(27-14.5*log(F/80)) -(45-5*log(F/10)) 

100.0-199.9 -(27-14.5*log(F/80)) -(40-26.75*log(F/100)) 

200.0-399.9 -(21.5-39*log(F/200)) -(40-26.75*log(F/100)) 

400.0-1000.0 -10 -24 

Values below provided for information only 

0.1 -57 -70 

1 -57 -77 

10 -34 -45 

50 -27 -41.5 

80 -27 -40.5 

100 -25.5 -40 

200 -21.5 -32 

400 -10 -24 

1000 -10 -24 
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 1 

Power Source CMR  [dB min.]  

Frequency [MHz]  TYPICAL 

1.0-9.9  -2-7*log(F) 

10.0-19.9  -9.1-11.3*log(F/10) 

20.0-49.9  -12.5-16.9*log(F/20) 

50.0-79.9  -19.2-19.7*log(F/50) 

80.-99.9 -23.2-6.9*log(F/80) 

100.0-199.9  -23.9+12.6*log(F/100) 

200.0-399.0  -20.1+12.6*log(F/200) 

400-899.0  -16.3+37.5*log(F/400) 

900.0-1000  -3.1-94*log(F/900) 

Values below provided for information only 

1  2.0 

10  -9.1 

20  -12.5 

50  -19.2 

80  -23.2 

100  -23.9 

200  -20.1 

400  -16.3 

900  -3.1 

1000  -7.4 
 2 
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3.2.5. RJ-45 Contact and Port Detail 1 

The following section details the functional, mechanical and electrical characteristics of the RJ-45 contacts 2 
(RJ-45 port) on the PoE Jack Module. 3 
 4 
The PoE Jack module is intended to be mated with plugs according to IEC 60603-7.  5 
All port dimensions shall comply with the dimensions specified in IEC 60603-7-3 (screened fixed connector) 6 
 7 

3.2.5.1. RJ-45 Contact (Cable Interface) Arrangemen t 8 

 9 
        CKT 8 7 6 5 4 3 2 1 10 

 11 
 12 

 13 
 CKT 1 2 3 4 5 6 7 8 14 
 15 

 Figure 9 RJ-45  contacts (front view detail)  16 
 17 

3.2.5.2. Contact Functions 18 

 19 
Contact #  Ethernet 

signal 
I/O Description 

   Ethernet Function PoE Power Connection 

1 MX 0+ I/O Gigabit Ethernet data (+) V 48 RTN 

2 MX 0- I/O Gigabit Ethernet data (-) V 48 RTN 

3 MX 1+ I/O Gigabit Ethernet data (+) V 48 (+) 

4 MX 2+ I/O Gigabit Ethernet data (+)  
5 MX 2- I/O Gigabit Ethernet data (-)  

6 MX 1- I/O Gigabit Ethernet data (-) V 48 (+) 

7 MX 3+ I/O Gigabit Ethernet data (-)  

8 MX 3- I/O Gigabit Ethernet data (-)  
 20 

3.2.5.3. Transmission Performance 21 

For transmission performance see information shown in chapter 3.2.4 Ethernet Terminal Detail.  22 
 23 
PoE power function provided to the RJ-45 ports and electrical characteristics  24 
according to IEEE 802.3af. 25 
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 1 

3.2.6. LED Terminal Detail 2 

The following section details the functional, mechanical and electrical characteristics of the LED terminals on 3 
the PoE Jack Module. 4 
 5 
 6 

3.2.6.1. LED Terminal Pinout 7 

The PoE Jack Module has on-board LEDs that can be directly controlled. Each port has two LED positions 8 
with two different colors per position.  9 
 10 
Note that the LEDs need external current limitation and voltage adjustment according the LED-characteristics.  11 
 12 
 13 
 14 
 15 

 16 

 17 

Figure 10 LED wiring for one upper and one lower port are shown. 18 
Suggested PCB Board layout component side view (Detail) 19 

FRONT 
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3.2.6.2. Pin Functions 1 

The following table contains the pin function descriptions for the LED terminals on the PoE Jack Module. 2 
 3 
 4 

Pin # I/O Description 

11 I Lower port left; Green LED cathode. 

12 I Lower port left; Reddish Orange LED cathode. 

13 I Upper port left; Green LED cathode. 

14 I Upper port left; Reddish Orange LED cathode. 

15 I Lower port right; Green LED cathode. 

16 I Lower port right; Reddish Orange LED cathode. 

17 I Upper port right; Green LED cathode. 
18 I Upper port right; Reddish Orange LED cathode. 

19 n/a Common anode.  

20 n/a Common anode.  
 5 

3.2.6.3. Electrical Characteristics 6 

The following table contains the electrical characteristics for the LED and LED terminals on the PoE Jack 7 
Module. 8 
 9 
Parameter Test Condition Min Max Units 

Intensity  
Reddish Orange LED  

Measured at connector front with 
If=10mA / 25°C 5 10 mcd 

Intensity  
Green LED   

Measured at connector front with 
If=10mA / 25°C 5 10 mcd 

Wavelength  
Reddish Orange LED  Dominant @ 20mA 605.5 621.5 nm 

Wavelength Green 
LED  Dominant @ 20mA 567.5 575.5 nm 

Forward Voltage 
Reddish Orange LED  @ 20mA 1.7 2.3 V 

Forward Voltage 
Green LED  @ 20mA 1.75 2.35 V 

Forward Current 
Reddish Orange LED   5 25 mA 

Forward Current 
Green LED   5 25 mA 

 10 
 11 
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3.2.7. Power Terminal Detail 1 

The following section details the functional, mechanical and electrical characteristics of the Power terminals 2 
on the PoE Jack Module. 3 
 4 
The PoE Jack Module requires a 48V isolated supply. Isolation to 2250VDC of Earth GND between these 5 
terminals (48V and 48V_RTN) and all other terminals on the module must be provided in the application PCB. 6 
 7 
To meet safety requirements, a short of the power terminals must be prevented by an appropriate enclosure. 8 
 9 
 10 

3.2.7.1. Power Terminal Pinout 11 

The pinout for the Power terminals on the module is shown below. 12 
 13 
 14 

 15 

Figure 11 Power terminal pinout. Suggested PCB Board layout component side view.(2x6 port version) 16 

 17 
 18 

3.2.7.2. Pin Functions 19 

The following table contains the pin function descriptions for the Power terminals on the PoE Jack Module. 20 
 21 
Pin 
# 

Power 
symbol 

I/O Description 

X11 48V (+) n/a 48V input supply (positive) 

X12 48V (+) n/a 48V input supply (positive) 

X13 48V_RTN n/a 48V supply return 

X14 48V_RTN n/a 48V supply return 
 22 
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3.2.7.3. Electrical Characteristics 1 

The following table contains the electrical characteristics for the Power terminals on the PoE Jack Module. 2 
See also page 16 (Power Source CMR). 3 
 4 
 5 
Parameter Test Condition Min Typ Max Units 

V48 quiescent current 
Off mode  

 
 

 38 
 

60 
 mA DC 

V48 Input Voltage  48 51 54 V 

Input UVLO    43 V 

@ 100 kHz   400 mA rms 

@ 10 kHz   350 mA rms 

@ 1 kHz   300 mA rms 

V48 constant ripple  
/ off mode (*)  

@ 120 Hz   160 mA rms 

 6 
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3.2.8. PoE Terminal Detail 1 

The following section details the functional, mechanical and electrical characteristics of the PoE terminals on 2 
the PoE Jack Module. The PoE terminals consist of signals for the I2C bus, 3.3V, PO_RST and mode select 3 
(MS). 4 
These terminals are isolated with integrated opto-couplers from the PoE devices, 48V supply and cable-side 5 
potential. 6 
 7 

3.2.8.1. PoE Terminal Pinout 8 

The pinout for the PoE terminals on the module is shown below. 9 
 10 
 11 
 12 
 13 
 14 

 15 
 16 

Figure 12 Power terminal pinout. Suggested PCB Board layout component side view (2x6) 17 
 18 
 19 
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 1 

The following table contains the pin function descriptions for the PoE terminals on the PoE Jack Module. 2 
 3 

Pin # PoE terminal I/O Description 

X1 MS I 

Mode Select: Configuring this pin low when the device comes out of 
reset causes the PoE Jack Module to work in Auto Mode. 
Configuring this pin high causes the PoE Jack Module to work in 
Power Management Mode. Note, this pin should be configured at 
start-up and not modified during normal operation. 

X2 SDA_OUT O 
I²C Data Out: Data is supplied by this pin when the I²C bus is in read 
mode. Connect the SDA_IN and the SDA_OUT pins together to 
create a complete 2-wire I²C bus. 

X3 SDA_IN I I²C Data In: Apply data to the I²C bus in accordance with the I²C 
clock provided. 

X4 SCL_IN I I²C clock: Apply an I²C clock to this pin with frequency from 0kHz to 
400kHz.  

X5 GND I Digital GND: Apply the GND of the 3.3V supply to this pin. 

X6 D3.3V I 
Digital 3.3V External (for opto-isolated interface): Apply the 3.3V 
supply to this pin. 
 

X7 PO_RST I 

Power On Reset (active low): When pulled low, this pin holds the 
PoE Jack Module in the reset state. Once PO_RST is pulled high, 
the I²C interface becomes active within 1mS and the PoE Jack 
Module is fully operational within 1s. 

X8 INTB O 
Interrupt line (active low): When this pin goes low, a fault has 
occurred on one of the ports. The I²C must be used to read the port 
read registers to determine which port. 

X9 ID 0 I Hardwired to GND or D3.3 to set module address ID 0  

X10 ID 1 I Hardwired to GND or D3.3 to set module address ID 1  

 4 
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3.2.8.2. PoE Terminal Opto-coupler and Inverter  1 

 2 

 3 
 4 

 5 

Figure 13 Example Circuit: Opto-coupler and inverter internally connected to PoE Terminals X1 to X10 6 

3.2.8.3. Electrical Characteristics 7 

The following table contains the electrical characteristics for the PoE terminals on the PoE Jack Module.  8 
 9 
Parameter Test Condition Min Typ Max Units  
High level input voltage: MS, SCL_IN, 
SDA_I, PO_RST, ID 0, ID 1  VIH 2   V 

Low level input voltage: MS, SCL_IN, 
SDA_I, PO_RST, ID 0, ID 1  VIL   0,8 V 

Pull down current: MS, SCL_IN, 
SDA_I, PO_RST, ID 0, ID 1  (required to drive Vil < .8V)   6 mA 

Max. supply current D3.3V     125 mA 

D3.3V Voltage  3.1  3.5 V 
 10 
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3.2.8.4. I2C Address Pins 1 

The bits of the I²C address of each integrated PoE controller device are internally hardwired to provide unique 2 
internal addresses for each device. The external address pins ID 0 and ID 1 of the PoE Module can be used 3 
to set two bits of these device addresses individually for different PoE Jack Modules, placed on the same 4 
board. With such a configuration it is possible to control up to four PoE Jack Modules by a single I²C interface. 5 
(See also: PoE Jack Module Address or the system architecture block diagram figure 14) 6 

 7 
This table shows the definition of external device address pins ID 0 and ID 1 8 
 9 

Module related part of device 
address PoE Modules controlled by one I 2C Bus 

ID 1 ID 0 

PoE Jack Module  # 1 0 0 

PoE Jack Module  # 2 0 1 

PoE Jack Module  # 3  1 0 

PoE Jack Module  # 4  1 1 

   10 
The table shows how the I2C address can be used for register accesses for particular ports. 11 
For port mapping to connector front see Figure 8. 12 
 13 
 14 
 15 
 16 
The below table shows the control capability of a single I2C bus system 17 
 18 

Max. number of 
modules Module version Max. number of  

ports 

4 2x6 port version 48 

 19 
 20 
 21 
Per-Port write registers control and manipulate the flow of the Discovery, Classification, and Power up states 22 
when power management is used; the read registers contain status information of the entire process along 23 
with parametric values of Discovery and Classification. 24 

  25 
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3.3. I2C ACCESS 1 

A host processor or micro-controller provides access to the PoE Jack Module thru an I2C bus. This bus 2 
provides access to device registers within the module. Using the information in these registers, it is possible to 3 
support the IEEE 802.3af Power over Ethernet MIB.  4 
 5 
 6 
 7 

3.3.1. Example System Architecture Block Diagram 8 

The following block diagram shows a power management subsystem using a microcontroller to control three 9 
PoE Jack Modules (2x6 port version) or 36 ports (max. four modules) per one single I²C interface possible). 10 
Each 2x6 port PoE Module contains three PSE controller-devices. Each controller device controls four ports 11 
(see Figure 2).  12 
 13 
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 1 

Figure 14 System Architecture Block Diagram with three PoE Modules (2x6 port versions) 2 
No Ethernet connections are shown.  3 
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3.3.2. I²C Interface 1 

The serial interface used in the PoE Jack Module can be used as either a standard 2-wire or  2 
3-wire I2C bus. The standard bi-directional SDA lines of the I²C bus have been broken out into independent 3 
input and output data paths. The bi-directional property of the SDA line can be restored by connecting SDA_I 4 
to SDA_O. The SCL line functions only as an input to the modules, which exclusively act as slave devices. 5 

 6 

3.3.2.1. I²C Characteristics (Timing) 7 

 8 
Parameter  (*) Symbol / Test Condition Min Typ Max Units 

SCL clock frequency  0 360 (1) 400 (2) KHz 

Pulse duration (tHIGH) SCL  1.0 1.1 (1)  

Pulse duration (tLOW) SCL  1.3 1.4 (1)  
µs 

Rise time (tr) SCL, SDA   300 

Fall time (tf) SCL, SDA   300 
ns 

Data setup time (tSU;DAT) SDA to SCL (rising edge) 0.7 0.7 (1)  

Data hold time (tHD;DAT) SCL (falling edge) to SDA  0.3  0.9 

Bus free time  (tBUF) Between start and stop 1.3   

Setup time (repeated) 
Start condition (tSU;STA) 

SCL (rising edge) to SDA 
(falling edge) 1.0   

Delay, hold time start 
condition (tHD;STA) 

SDA (falling edge) to SCL 
(falling edge / first clock pulse) 0.7 1.2 (1)  

Setup time  
Stop condition (tSU;STOP) 

SCL (rising edge) to SDA 
(rising edge) 0.5 0.6  

µs 

      (*) Refer to the I2C-bus specification 9 
 10 
Note 1: Typical values using a  microcontroller at a clock frequency of 360MHz 11 
Note 2: Special care must be taken with the duty cycle to maintain this speed. Please consult the factory for 12 

recommendations on running at 400KHz  13 
 14 
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4.  Mechanical and electromechanical requirements 1 

 2 
Table 4: 3 

PARAMETER TEST CONDITION REQUIREMENT 

Frequency 
[Hz] 5-350 350-350 500 

Amplitude 
[g rms] 0.30 0.30 0.30 

Duration 
[minutes] 10.00 10.00 10.00 

Slope 
[dB/Octave] 0.00 -6 -- 

Vibration: 
Operating 
Random  
Vibration 
 

Power 
Spectral 
Density 
[g2/Hz] 

0.0001 -- 0.00005 

Vibration: 
Non-Operating 
Random  
Vibration 

Swept Sine: 
5 to 500 Hz resonant search 
1 octave/minute sweep rate, 5-minute resonant 
dwell at 4 resonances per axis. 
0.5 g (0-peak) 

No damage 
 
40 milliohms 
MAXIMUM: 
 
Discontinuity: 
Not greater than 5 
microseconds 

Frequency 
[Hz] 

5-100 100-137 137-350 350-500 500.00 

Amplitude 
[g rms] 

2.41 2.41 2.41 2.41 2.41 

Duration 
[minutes] 

10.00 10.00 10.00 10.00 10.00 

Slope 
[dB/Octave] 

0.00 -6.00 0.00 -6.00 -- 

Vibration:  
Non-operational 
Survival, 
Random 

Power 
Spectral 
Density 
[g2/Hz] 

0.015 -- 0.0080 -- 0.0039 

No damage 
 
40 milliohms 
MAXIMUM: 
 
Discontinuity: 
Not greater than 5 
microseconds 

Shock  
Operational –  
End-Use Handling 

One drop on each of six faces shock machine test 
with half-sine waveform, duration 3ms, minimum 
velocity change 424 cm/s ±5% 

Shock 
Non-Operational 

One drop of each of six faces, shock machine test 
with trapezoidal waveform, velocity change of 742 
cm/s ±10%, minimum acceleration 30g 

No damage 
 
40 milliohms 
MAXIMUM: 
 
Discontinuity: 
Not greater than 5 
microseconds 

 4 
Note: With integrated connectors like these, taking LLCR measurements at the mating interface may be 5 
cumbersome. It is important not to include the bulk resistance of the inductors in the delta resistance 6 
measurements. 7 
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(MECHANICAL AND ELECTROMECHANICAL REQUIREMENTS CONT INUED)  1 
 2 

PARAMETER TEST CONDITION REQUIREMENT 

Contact 
Resistance  
(Low Level)  

Mate connectors: apply a maximum voltage of 20 
mV and a current of 100 mA over jack contacts 

20 milliohms 
MAXIMUM 
[initial] 

Connector 
Insertion and 
Removal Force  

Mate and unmate connector (male to female) at a 
rate of 25 ± 6 mm (1 ± ¼ inch) per minute. 

MAX. insertion force 
MIN. removal force 
20 N (4.5 lbf)  

Locking Force 
(Plug Retention)  

Insert plug and apply a 50N (11 lbf) axial static 
load 60 s +/- 5 s to mated assembly 

Assy to remain 
engaged and electrical 
continuity maintained. 

Mating Cycles  
(Durability)  

Mate connectors up to 750 cycles at a maximum 
rate of 10 cycles per minute prior to Environmental 
Tests. 

Contact Resistance: 
40 milliohms 
MAXIMUM 

 3 



Specification for 2x6 Stacked Ganged Magnetic Jack 
with Integrated Power over Ethernet Functionality 

(PoE Jack Module) 
 

 

 

31 

 Version 1 
Rev. 1.0 

05.16.2007 

5.  ENVIRONMENTAL REQUIREMENTS 1 

 2 
Table 5:  3 

PARAMETER TEST CONDITION REQUIREMENT 

Solderability  
260 ±5 °C, 3-5s , non active flux,  
leadfree Solder: Sn Ag 0.55 Cu 0.66 

Wetting > 90% 

Solder Heat 
Resistance  

Dip connector terminal tails in solder: 
Solder Duration: 10 ± 0.5 seconds; 
Solder Temperature: 260 ± 5°C 

Visual: 
No damage to 
insulator material 

Electrical Load and 
Aging  

500 hours at 70° ± 2° C  
/ 350mA (at each pair) 

Dry Heat 
Mate connectors: 
Temperature: 75°C / Duration: 16 hours 

Damp Heat 
(Cyclic)  

Mate connectors; expose for 2 cycles at 
90 - 95% relative humidity with a transition time 
of 24 hours one cycle. 
+25°C/+55°C   
Note: Remove surface moisture and air dry   for 
1 hour prior to measurements. 

Cold 
Resistance  

C
lim

at
ic

 c
yc

le
 

Mate connectors: 
Duration: 2 hours; 
Temperature: -40 ± 3°C 

Corrosion, Industrial 
Atmosphere: 
Flowing Mixed Gas 
(FMG) 

Halfmate and unmate connectors: 
0.5 ppm SO 2 and 0.1 ppm H 2S 
Temperature:          (25±2)°C 
Relative humidity    (75±3)% 
Duration:                 10 days  

Rapid Change of 
Temperature  

Mate connectors; expose to 25 cycles of: 
Temperature °C         Duration (Minutes) 
 -40  30 
+70  30 
Recovery time: 2 hours 

Humidity 
Humidity:                  93%  
Temperature:           40°C 
Duration:                  21days 

Contact Resistance:  
40 milliohms 
MAXIMUM: 
 
Dielectric 
withstanding voltage:  
No breakdown at 
2250 VDC  
(Cable / PoE 
Controller-side to 
PHY-side) 
 
Transmission and  
PoE function:  
No failure 
 
Visual:   
No damage 

 4 

End of Document 

Intellectual Property of the Power over Ethernet Technology Consortium per 
patent license agreement and copyright assignment 11/06/2004 


