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Ethernet Signaling-100/1000Base T 

1000 Mb/s or Gigabit Ethernet has the following 
characteristics: 
Data rate: 1000 Mb/s  
Signaling: 125 MHz, Differential, PAM-5 (Pulse Amplitude 
Modulation)  
Encoding: 8b10b (8 bits of data for 10 bits transferred)  
Wires used: 4 pair (each Full Duplex)  
Specification: IEEE 802.3ab Bit error rate: 1 error in 
10e10 bits 

Ethernet Signaling –100BASE-T 
100 Mb/s Ethernet has the following 
characteristics:  
Data rate: 100 Mb/s Signaling: 125 MHz, 
Differential, MLT-3 (Multi Level Transition)  
Encoding: 4b5b (4 bits of data in 5 bits 
transmitted) Wires used: 2 pair (each Simplex)  
Specification: IEEE 802.3u Bit error rate: 1 error in 
10e10 bits 
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(i)The signal of ethernet like 100base T, 
1000BaseT couple through ethernet 
transformer to PHY 
(ii) Bob-Smith” reduce noise resulting 
common mode current flows and 
susceptibility noise from unused pairs. 
(iii) Bob-Smith termination does not apply 
for POE. 
(iv) Gigabit ethernet require Quad 
Transformer 

To SignalProcessing" 

To SignalProcessing 

What Ethernet Port do 
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Protection Solutions-Comparison 
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Protection Solutions-Comparison 
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TCS™ Device reduces PHY stress by more than 90 % 
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Bourns® TCS™ Product 
Applications 
GbE Signal Line Application Summary 
Protecting a PHY with a TCS-DL004-250-WH as compared to TVS protection 
alone: 
The TCS-DL004-250-WH significantly reduces the current 
seen by the GbE PHY signal inputs. 
 After the initial peak, current is reduced by ~90 %. 
The TCS-DL004-250-WH also isolates the PHY inputs from 
the voltage across the TVS diode. 
 Peak PHY input voltage is determined by its ESD protection and the 
current through the TCS-DL device. In this case, the voltage level is 
reduced by over 50 %. 
The energy the PHY had to absorb was reduced by more 
than 90 %. 
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Alternative GbE Solution 
With TCS™ and Clamp Diodes 

PHY See:  Peak Voltage: <6 V 
                  Peak Current: 560 mA (quickly reduced to 300mA) 
                  Energy: <3uJ 
               

Stress on the PHY is virtually identical to the TCS™/TVS Design 
even with a softer voltage clamp design! 


