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Any assistance, services, comments, information, or suggestions provided by SMSC (including without limitation any comments to the 
effect that the Company’s product designs do not require any changes) (collectively, “SMSC Feedback”) are provided solely for the purpose 
of assisting the Company in the Company’s attempt to optimize compatibility of the Company’s product designs with certain SMSC 
products. SMSC does not promise that such compatibility optimization will actually be achieved. Circuit diagrams utilizing SMSC products 
are included as a means of illustrating typical applications; consequently, complete information sufficient for construction purposes is not 
necessarily given. Although the information has been checked and is believed to be accurate, no responsibility is assumed for inaccuracies. 
SMSC reserves the right to make changes to specifications and product descriptions at any time without notice.    
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Routing Checklist for LAN91C111 
 

Information Particular for the 128-pin TQFP Package 
 
 

1. The traces connecting the transmit outputs (TPO+, pin 14) & (TPO-, pin 15) to the 
magnetics must be run as differential pairs. The differential impedance should be 100 
ohms. 

 
2. The traces connecting the transmit outputs from the magnetics to pins 1 & 2 on the RJ45 

connector must be run as differential pairs. Again, the differential impedance should be 
100 ohms. 

 
3. The traces connecting the receive inputs (TPI+, pin 17) & (TPI-, pin 18) from the 

magnetics must be run as differential pairs. The differential impedance should be 100 
ohms.   

 
4. The traces connecting the receive inputs on the magnetics from pins 3 & 6 on the RJ45 

connector must be run as differential pairs. Again, the differential impedance should be 
100 ohms. 

 
5. Typically, all planes are cleared out from under the differential pairs connecting the RJ45 

and the magnetics. The plane clear out boundary is usually halfway through the 
magnetics. 

 
6. Trace impedance depends upon many variables (PCB construction, trace width, trace 

spacing, etc.). The electrical engineer needs to work with the PCB designer to determine 
all these variables. 

 
7. Try to keep all other signals out of the Ethernet front end (RJ45 through the magnetics to 

the LAN chip). Any noise from other traces may couple into the Ethernet section and 
cause problems. 

 
8. Also recommended, is the construction of a separate chassis ground that can be easily 

connected to digital ground at one point. This plane provides the lowest impedance path 
to earth ground. 

 
9. The routing for the crystal or clock circuitry should be kept as small as possible and as 

short as possible. 
 

10. The MII interface on the LAN91C111 should be constructed using 68 ohm traces. 
 

11. The RBIAS resistor (pin 12) should be routed with a short, wide trace. Any noise induced 
onto this trace may cause system failures. 

 
12. Route the (10) decoupling capacitors for the LAN91C111 as short as possible to each 

separate power pin. There should be a short, direct copper connection as well as a 
connection to each power plane on each cap. 

 
13. SMSC recommends utilizing at least a four-layer design for boards for any LAN design.  

 
14. Bulk capacitors for each power plane should be routed immediately into power planes 

with traces as short as possible and as wide as possible. 
 

15. Following these guidelines and other general design rules in PCB construction should 
ensure a clean operating system. 
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