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SUCCESS BY DESIGN

Migrating from the
LAN9210/LAN9211 to the
LAN9220/LAN9221

1 Objective

The purpose of this application note is to assist SMSC customers with existing LAN9210/LAN9211
designs when upgrading to the new LAN9220/LAN9221 devices. The LAN9220/LAN9221 are drop-in
replacements for the LAN9210/LAN9211 and existing designs will require little modifications.
Additionally, the LAN9220/LAN9221 provide variable 1/0 pads that accommodate a wide range of /O
signalling without the use of voltage level shifters. This application note addresses all the differences
between the LAN9210/LAN9211 and the LAN9220/LAN9221 devices, making this transition as easy
as possible.

1.1 References

= LAN9220/LAN9221 Datasheet
= LAN9210/LAN9211 Datasheet
= Reference Design for the LAN9220/LAN9221
= Reference Design for the LAN9210/LAN9211

1.2 Overview of Changes Required

Table 1.1 summarizes the changes needed to migrate from the LAN9210/LAN9211 to the
LAN9220/LAN9221.

Table 1.1 Summary of Changes Required

CHANGE REQUIRED

COMMENTS

REFERENCES

Bus Timing & Output Buffer De-
rated

Needed to support variable 10
voltages < 3.0V.

Refer to section Section 2.1.4

Internal PU/PD resistors
augmented & stronger external
PU/PD resistors

Needed to support variable 10
voltages < 3.0V.

Refer to section Section 2.1.4

Upgrade drivers

Recognize new device ID

Refer to Table 4.1
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2 Hardware Changes

2.1 Pin Changes

211 Signal Name Changes

The following signal names have changed from the LAN9210/LAN9211: (see Table 2.1 and Figure 2.1)

Table 2.1 Signal Name Changes

PIN LAN9210/LAN9211 LAN9220/LAN9221
46, 49, 51 VDD_A33 VDD33A
53 VDD_A18 VDD18A
18, 24, 30, 56 VDD_IO VDDVARIO
1 VDD_IO VDD33REG
2,37 VDD_CORE VDD18CORE
14 NC TEST

21.2 Pin Function Changes

The LAN9220/LAN9221 incorporates variable voltage 10 pads that are capable of operation at:
= 1.8V +/-10% (1.62V - 1.98V)

= 2.5V +/-10% (2.25V - 2.75V)

= 3.3V +/- 300mV (3.00V - 3.60V)

The VDDVARIO pins (18, 24, 30 and 56) of the LAN9220/LAN9221 must be supplied with the
appropriate 10 voltage. If the LAN9220/LAN9221 is being used in an existing LAN9210/LAN9211
design, the device will operate properly with no modifications.

Pin 1 has been changed from VDD_IO to VDD33REG. This pin is now the +3.3V power supply for the
internal +1.8V regulator. It must be connected to +3.3V +/-300mV.

Pin 14 has been changed from NC (no connect) to TEST on the LAN9220/LAN9221. This pin must be
pulled low or tied to ground at VDDVARIO < 3.0V. It can be left unconnected in 3.3V applications.

Caution: In the case of a +1.8V I/O application, the VDDVARIO pins cannot be supplied from the
VDD18CORE regulator of the LAN9220/LAN9221. The VDDVARIO pins must be supplied from an on-
board, external +1.8V regulator.
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Figure 2.1 Pin Changes

21.3 Operating Voltage Requirements

The LAN9220/LAN9221 operating voltage requirements for both VDD33A and VDD33REG have been
tightened from +3.3V +/-10% (2.97V - 3.63V) to +3.3 +/-300mV (3.00V - 3.60V).

2.1.4 Variable I/O Pads

If you wish to take advantage of the variable 10 capablility, there are some changes you should be
aware of.

= Bus timing is maintained regardless of VDDVARIO, except that at VDDVARIO = 3.3V or 2.5V, the
maximum ty. is 7ns and at VDDVARIO = 1.8V, the maximum ty. is 9ns.

= The specified load capacitance is reduced from 25pF to 10pF at VDDVARIO = 1.8V and 2.5V. For
higher capacitance the bus timing must be de-rated.

= Maximum output current is de-rated at reduced VDDVARIO (see Table 2.2).

Table 2.2 10 Buffer Current De-rating

10 BUFFER 3.3V 2.5V 1.8V
VO12 12mA 9mA 4mA
VOD12 12mA 9mA 4mA
VO8 8mA 6mA 3mA
VOD8 8mA 6mA 3mA
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= Internal PU/PD resistors must be augmented with external resistors at VDDVARIO < 3.0V, including
default selections (see Table 2.3).

= Stronger external PU/PDs are recommended at VDDVARIO < 3.0V, 10K resistors are still
acceptable for 3.3V applications (see Table 2.3).

= When an EEPROM is used, it must be compatible with the selected VDDVARIO voltage.

Table 2.3 External Pull-Up/Pull-Down Resistor Values

/0 VOLTAGE PULL-UP/PULL-DOWN RESISTOR VALUE (OHMS)
3.3V +/- 300mV 10K

2.5V +/- 10% 7.5K

1.8V +/- 10% 4.7K

3 Register Changes

3.1 SCSR Register Changes

3.1.1 ID_REV Register (offset: 50h)

= For the LAN9220 - Bit 31:16 changed to 9220h.
= For the LAN9221 - Bit 31:16 changed to 9221h.

4 Driver Support

Table 4.1 below shows the version of drivers needed to support the LAN9220/LAN9221.

Table 4.1 Driver Support

DRIVER REVISION

WinCE 5.0 - XScale (PXA270) 1.3 or later
Linux - XScale (PXA270) 1.56 or later
VXWorks 5.5 2.08 or later
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Copyright © 2008 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.
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