SMSC AN 139

SUCCESS BY DESIGN Migrating from the
LAN83C183 10/100 PHY
to the LAN83C185
10/100 PHY

1 Introduction

This application note discusses how to migrate from an existing design using the SMSC LAN83C183
PHY to SMSC's next generation LAN83C185 PHY. A general overview is provided which includes such
topics as power connections, magnetics interface, proper signal termination, clock circuit
implementation and pinout differences.

1.1 Overview

This application note provides a summary of the recommendations and requirements for migrating from
a LAN83C183 10/100 PHY based design to a new design incorporating the LAN83C185 10/100 PHY.
This document references additional documentation and schematics (see Section 1.2, "Reference
Documents").

Please note that since each customer's LAN83C185 design may differ, the contents below are offered
as a general guideline. Specific customer requirements may deviate from these guidelines.

1.2 Reference Documents
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The following documents are referred to in this application note:

=  SMSC LAN83C185 datasheet

= SMSC LAN83C185 MIl Customer PCB (Assy. 6316 Rev. A3) Schematic

=  SMSC LAN83C183 10/100 PHY Adapter Reference Design (Assy. 6116 Rev. B1) Schematic
= SMSC Application Note AN 8.13 - "Suggested Magnetics"

= SMSC Application Note AN 10.7 - "Parallel Crystal Circuit Input Voltage Control"

Please note that it is important to always refer to the SMSC LAN83C185 datasheet and the
LAN83C185 MIl Customer Reference Design Schematic for complete and current information
regarding LAN83C185 designs. Additionally, the circuit examples shown in this document are for

illustrative purposes only. Please reference the LAN83C185 MIl Customer Reference Design
Schematic when implementing actual circuits in your design.

Please visit SMSC's website at http://www.smsc.com/ for the latest updated documentation.
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2 Summary of Differences Between the LAN83C183 and LAN83C185

Table 2.1 outlines the areas of change that a designer needs to address when transitioning from a
LAN83C183 to a LAN83C185 based design. For details, please refer to the corresponding sections in
this application note.

Table 2.1 Design Transitions from the LAN83C183 to LAN83C185

SECTION DESCRIPTION PAGE (S)

3 Power Requirements +3.3V Voltage Source 3

4 Cable Interface Magnetics 4
RJ45 Interface 4
Transmit Terminations 5
Receive Terminations 6

5 Clock Circuit Parallel Crystal Circuit 7
Crystal Series Terminations

6 LED’s LED Function Indicators 7

7 General Requirements Pinout Differences 8
PHY Address 8
MII Interface 8
RBIAS 9
Mode 9

8 Application Specific Notes LAN91C110 Considerations 9
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3 Power Requirements
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The LAN83C185 requires a +3.3V power source, which may be obtained from any existing on-board
+3.3V source or, if none is available, by incorporating an external regulator such as the Linear
Technologies LT1086 +5V-input to +3.3V-output fixed-voltage regulator - into the LAN83C185 design.

The +3.3V regulator output is supplied to the LAN83C185 core via the pins listed in Table 3.1,
"LAN83C185 Power Pins":

Table 3.1 LAN83C185 Power Pins

SIGNAL NAME LAN83C185 PIN NO’S.
VDD 8, 18, 43
AVDD 53, 57, 61, 63
VREG 13

It is recommended that all VDD, AVDD, and VREG signals on the LAN83C185 be supplied with +3.3V
from the board's power plane via three ferrite beads (one per signal group - see Figure 3.1, "Power
Pin Connections - LAN83C185 to +3.3V"). The LAN83C185 contains an internal +1.8V Regulator,
which can be disabled / enabled with REG_EN (Pin 12). It is recommended to tie this pin directly to
VDD. The core voltage is also brought out on VDD_CORE (pin 14) to provide a connection for
capacitors C1 & C2 (C1 should be Low-ESR). Please refer to the LAN83C185 Customer Reference
Board (Assy. 6316) schematic.
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Figure 3.1 Power Pin Connections - LAN83C185 to +3.3V

Revision 0.2 (09-27-05)

3
APPLICATION NOTE



Migrating from the LAN83C183 10/100 PHY to the LAN83C185 10/100 PHY

4 Cable Interface

The requirements for the cable interface, including the magnetics and RJ45 connector interfaces, are
outlined in the sections below.

41 Magnetics

The LAN83C185 PHY Customer Reference Design uses the Bel S558-5999-46 magnetics module,
which replaces the magnetics module originally specified in the LAN83C183 Customer Reference
design. Please refer to SMSC Application Note 8.13 - "Suggested Magnetics" for a listing of currently
approved magnetics, and to the LAN83C185 MIlI Customer Reference Board (Assy. 6316) schematic
for details.

4.2 RJ45 Interface

The connections between the RJ45 connector and the magnetics module for the LAN83C185 are
shown in Figure 4.1, "RJ45 to Magnetics Interface" below. The TCMT and RCMT connections should
be terminated to chassis ground through series 75 ohm resistors (R1 & R2) and a high voltage
capacitor (C1) to chassis ground. The unused wire pairs of the CAT-5 cable (RJ45 pins 4, 5 & 7, 8)
must be terminated with 49.9 ohm resistors (R3 - R8) to chassis ground through a high voltage
capacitor (C2). C1 & C2 must be rated for at least 2kV operation. Please refer to the LAN83C185
Customer Reference Board (Assy. 6316) schematic.
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Figure 4.1 RJ45 to Magnetics Interface
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4.3 Transmit & Receive Terminations

4.3.1 Transmit Terminations
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The LAN83C185 transmit signals (TXP, TXN) should be pulled to +3.3V supplied from the board's
power plane via a ferrite bead and termination resistors R1 & R2 (see Figure 4.2, "Tx to Magnetics
Interface"). Power is supplied to the transmitter via a 10-Ohm resistor and the transformer center tap.
Please refer to the LAN83C185 Customer Reference Board (Assy. 6316) schematic.
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Figure 4.2 Tx to Magnetics Interface
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4.3.2 Receive Terminations

Each of the LAN83C185 receive signals (RXP, RXN) should be AC-coupled to the magnetics module's
receive channel through a 6.8nF capacitor (C1 & C2). Additionally, RXP and RXN signals should be
AC terminated with a resistor and a capacitor to digital ground. The magnetic module’s receive channel
center tap must be referenced to the two termination resistors (see Figure 4.3, "Rx to Magnetics
Interface"). Please refer to the LAN83C185 Customer Reference Board schematic.

Magnetics Module
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Figure 4.3 Rx to Magnetics Interface
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5 Clock Circuit

6 LED's
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The LAN83C185 can accept either a 25MHz crystal or 25 MHz clock oscillator input. The LAN83C185
shares the 25MHz clock oscillator input (CLKIN) with the crystal input (XTAL1) on pin 23. When using
a 25MHz crystal, the crystal must be connected across the XTAL1 and XTAL2 pins (see Figure 5.1,
"Crystal Oscillator Interface"). This differs from the LAN83C183, which uses a single pin (OSCIN Pin
42) for crystal operation.

It is recommended that a crystal utilizing matching parallel load capacitors be used for the LAN83C185
crystal input/output signals (XTAL1, XTAL2). Please refer to the crystal device datasheet for
recommended capacitor values.

Additionally, SMSC recommends a series resistor for the crystal circuit. Further details are provided in
SMSC Application Note 10.7 - "Parallel Crystal Circuit Input Voltage Control" and in the LAN83C185
MIl Customer Reference Board (Assy. 6316) schematic.

CLKIN/XTAL1

| LAN83C185
Y1 e XTAL2
25MHz
0—{ D }—l'
C1 Load C2Load

Figure 5.1 Crystal Oscillator Interface

The LAN83C185 provides four LED outputs signals, which share pins with the PHY address signals,
as described in the PHY Address section below. These signals are:

= Speed LED (SPEED100)

= Link LED (LINKON)

= Activity LED (ACTIVITY)

= Full-Duplex LED (FDUPLEX)

Please note: LED polarity is dependent on the PHY Address strapping. Please refer to the LAN83C185
datasheet for proper operation.
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7 General Considerations

The topics described in the following sub-sections below require additional attention by the systems
designer when changing from the LAN83C183 PHY to the LAN83C185 PHY.

7.1 Pinout Differences

The LAN83C183 and the LAN83C185 are not pin compatible. Always refer to the LAN83C185
datasheet and LAN83C185 Customer Reference Board schematic when implementing a design using
the LAN83C185.

711 PHY Address

The LAN83C185 has five PHY address signals (PHYADO:4). The PHY address signals on the
LAN83C185 are multiplexed with other signals, as listed in Table 7.1, "LAN83C185 PHY Address Pins".

Table 7.1 LAN83C185 PHY Address Pins

SIGNAL NAME LAN83C185 PIN NO’S.
SPEED100 / PHYADO 16
LINKON / PHYAD1 17
ACTIVITY / PHYAD2 19
FDUPLEX / PHYAD3 20
GPO1 / PHYAD4 2

Please refer to the LAN83C185 datasheet, “LED Description” section for proper PHY address/LED
implementation.

7.1.2 Ml Interface

The MII interface functionality remains the same for both the LAN83C183 and the LAN83C185 - note
that the pin-outs are different. Please refer to the LAN83C185 datasheet for the proper pin numbers
and definitions.

The LAN83C185 incorporates series resistors between the LAN83C185 outputs and the MIl interface
inputs. These signals are listed in Table 7.2, "LAN83C185 MIl Series Terminations".

Table 7.2 LAN83C185 MIl Series Terminations

SIGNAL NAME LAN83C185 PIN NO’S.

MDIO 26

RXDO:3 32, 31, 30, 29
RX_DV 33

RX_CLK 34

RX_ER 35

TX_CLK 38
coL 47
CRS 48
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Additionally, the MDIO signal (pin 26 on the LAN83C185) should be pulled to +5V via a 1.5K-Ohm
resistor. Please refer to the LAN83C185 Customer Reference Board (Assy. 6316) schematic for
recommended values.

71.3 RBIAS

The RBIAS (EXRES1 Pin 59) resistor value for the LAN83C185 is 12.4K-Ohm +/-1%.

71.4 Mode

The Mode pins control the auto-negotiation, 10 and 100 Mbps data rates, full/half-duplex operation,
and the Repeater modes of the LAN83C185 PHY.

The LAN83C183 utilized four (4) pins - ANEG (Pin 30), DPLX (Pin 29), SPEED (Pin 28) and RPTR
(Pin 24) which are analogous to the LAN83C185's MODE pins (Pins 4, 5, and 6).

Please refer to the LAN83C185 datasheet, "Mode Bus" paragraph, in the "Configuration Signals"
section for proper Mode bus operation.

8 Application Specific Notes

When designing the LAN83C185 with the SMSC LAN91C110 device, an extra single OR-GATE is
required. The OR-GATE should be wired with CRS and RX_DV signals (from the LAN83C185) to the
inputs of the OR-GATE. The output of the OR-GATE should be wired to the CRS100 pin of the
LAN91C110.

LAN91C110 LAN83C185

RX_DV

CRS100 G CRS

9 Conclusion

SMSC AN 13.9

Following the guidelines in this application note will help to ensure a proper design-in when migrating
from the LAN83C183 to the LAN83C185.

Note that this application note serves only as a general set of guidelines that should be followed when
using an SMSC LAN83C185 chip. Specific customer requirements may deviate from these guidelines.

Revision 0.2 (09-27-05)

9
APPLICATION NOTE



SmMsc

80 Arkay Drive
Hauppauge, NY 11788
(631) 435-6000

FAX (631) 273-3123

Copyright © 2005 SMSC or its subsidiaries. All rights reserved.

Circuit diagrams and other information relating to 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. Contact your local SMSC sales office to obtain the latest specifications before placing your product order. The provision of this information does
not convey to the purchaser of the described semiconductor devices any licenses under any patent rights or other intellectual property rights of SMSC
or others. All sales are expressly conditional on your agreement to the terms and conditions of the most recently dated version of SMSC's standard
Terms of Sale Agreement dated before the date of your order (the "Terms of Sale Agreement"). The product may contain design defects or errors
known as anomalies which may cause the product's functions to deviate from published specifications. Anomaly sheets are available upon request.
SMSC products are not designed, intended, authorized or warranted for use in any life support or other application where product failure could cause
or contribute to personal injury or severe property damage. Any and all such uses without prior written approval of an Officer of SMSC and further
testing and/or modification will be fully at the risk of the customer. Copies of this document or other SMSC literature, as well as the Terms of Sale
Agreement, may be obtained by visiting SMSC’s website at http://www.smsc.com. SMSC is a registered trademark of Standard Microsystems
Corporation (“SMSC”). Product names and company names are the trademarks of their respective holders.

SMSC DISCLAIMS AND EXCLUDES ANY AND ALL WARRANTIES, INCLUDING WITHOUT LIMITATION ANY AND ALL IMPLIED WARRANTIES
OF MERCHANTABILITY, FITNESS FOR A PARTICULAR PURPOSE, TITLE, AND AGAINST INFRINGEMENT AND THE LIKE, AND ANY AND
ALL WARRANTIES ARISING FROM ANY COURSE OF DEALING OR USAGE OF TRADE. IN NO EVENT SHALL SMSC BE LIABLE FOR ANY
DIRECT, INCIDENTAL, INDIRECT, SPECIAL, PUNITIVE, OR CONSEQUENTIAL DAMAGES; OR FOR LOST DATA, PROFITS, SAVINGS OR
REVENUES OF ANY KIND; REGARDLESS OF THE FORM OF ACTION, WHETHER BASED ON CONTRACT; TORT; NEGLIGENCE OF SMSC
OR OTHERS; STRICT LIABILITY; BREACH OF WARRANTY; OR OTHERWISE; WHETHER OR NOT ANY REMEDY OF BUYER IS HELD TO
HAVE FAILED OF ITS ESSENTIAL PURPOSE, AND WHETHER OR NOT SMSC HAS BEEN ADVISED OF THE POSSIBILITY OF SUCH
DAMAGES.

Revision 0.2 (09-27-05) SMSC AN 13.9

10
APPLICATION NOTE



	1.1 Overview
	1.2 Reference Documents
	Table 2.1 Design Transitions from the LAN83C183 to LAN83C185
	Table 3.1 LAN83C185 Power Pins
	Figure 3.1 Power Pin Connections - LAN83C185 to +3.3V

	4.1 Magnetics
	4.2 RJ45 Interface
	Figure 4.1 RJ45 to Magnetics Interface

	4.3 Transmit & Receive Terminations
	4.3.1 Transmit Terminations
	Figure 4.2 Tx to Magnetics Interface

	4.3.2 Receive Terminations
	Figure 4.3 Rx to Magnetics Interface
	Figure 5.1 Crystal Oscillator Interface


	7.1 Pinout Differences
	7.1.1 PHY Address
	Table 7.1 LAN83C185 PHY Address Pins

	7.1.2 MII Interface
	Table 7.2 LAN83C185 MII Series Terminations

	7.1.3 RBIAS
	7.1.4 Mode


