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Migrating from the LAN9117 to the LAN9211

OBJECTIVE

The purpose of this application note is to assist Microchip customers with existing LAN9117 designs when upgrading to
the new LAN9211 devices. Migrating from the LAN9117 to the LAN9211 will require PCB maodifications to support the
new LAN9211 package type and the HP Auto-MDIX PHY (even if this mode is not used). This application note
addresses all the differences between the LAN9117 and the LAN9211 devices, making this transition as easy as possi-

ble.

References
LAN9211 Data Sheet

¢ One-Page Reference Design for the LAN9211
* One-Page Reference Design for the LAN9117
« Application Note 8-13 Suggested Magnetics

Overview of Changes Required

Table 1 summarizes the changes needed to migrate from the LAN9117 to the LAN9211.

TABLE 1: SUMMARY OF CHANGES REQUIRED
Change Required Comments References
New PCB Needed to support footprint This application note and 1-Page Refer-

change, magnetics and passive
component changes.

ence Designs are available at www.Micro-
chip.com.

nent network on PHY side of mag-
netics

New magnetics and passive compo-

Needed to support HP Auto-
MDIX.

See Application Note 8-13 for list of rec-
ommended magnetics. AN8-13, this appli-
cation note and the LAN9211 Data Sheet
are available at www.Microchip.com.

Firmware Upgrade

Needed to take advantage of
faster Host Bus timing and mixed
endian support

This application note and LAN9211 Data
Sheet are available at www.Micro-
chip.com.

Upgrade drivers

Recognize new device ID and uti-
lize new Checksum Offload
Engine

Refer to Table 3, "Driver Support”
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HARDWARE CHANGES

Component Changes

DEVICE PACKAGE

The LAN9211 is packaged in a 56-pin QFN with an exposed VSS pad. Therefore, the LAN9211 is not a drop in replace-
ment for the LAN9117 and will require a new PCB. The recommended PCB land pattern can be found in Chapter 8 of
the LAN9211 Data Sheet. It is recommended to place a 4x4 grid of vias at 60mil spacing in the exposed pad area for
connection to the board's ground plane, as shown in Figure 1 below. Please consult with your Assembly House for their
process capabilities and recommendations.

FIGURE 1: PCB LAND PATTERN

MAGNETICS

Migrating to the LAN9211 requires different magnetics than those used on the LAN9117. These magnetics have sym-
metrical channel configurations to allow for the switching of the receive and transmit channels. A list of suggested mag-
netics for the LAN9211 can be found in Application Note 8-13, entitled "Suggested Magnetics".

Circuit Changes

TRANSMIT CIRCUIT

The transmit circuit used by the LAN9211, as shown in Figure 2 below, is similar to that of the LAN9117.
The similarities between the LAN9211 and the LAN9117 are as follows:

* A 49.9 ohm, 1% resistor from each side of the twisted pair to VDD_A (+3.3V).

¢ A 10 ohm, 1% resistor from the transmit center tap to VDD_A (+3.3V).

The differences between the LAN9211 and the LAN9117 are as follows:

e The LAN9211 uses magnetics that support HP Auto-MDIX.

« The device-side center tap of the transmit core (TCT) is attached to the device-side center-tap of the receive core
(RCT).
* The 49.9 ohm resistors should be placed as close as possible to the LAN9211.
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FIGURE 2: LAN9211 TRANSMIT CIRCUIT
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RECEIVE CIRCUIT

The receive circuit used by the LAN9211, as shown in Figure 3 below, is similar to that of the LAN9117.
The similarities between the LAN9211 and the LAN9117 are as follows:

« Both designs have two 49.9 ohm, 1% resistors between the two signals in the twisted pair.

The differences between the LAN9211 and the LAN9117 are as follows:

e The LAN9211 uses magnetics that support HP Auto-MDIX.

e The LAN9117 had two 6.8nf capacitors, one in series with each side of the twisted pair. These are eliminated
(shorted) in the LAN9211.

¢ Inthe LAN9117, the mid-point between the two 49.9 ohm resistors is tied to the center tap of the magnetics (RCT)
and to a 0.01uF bypass capacitor to ground. In the LAN9211, both resistors are tied to VDD_A (+3.3V), and the
0.01uF bypass capacitor has been eliminated. The center-tap of the receive channel of the magnetics is tied to the
transmit center tap (TCT) and to a common 0.022uF bypass capacitor to ground.

e The 49.9 ohm resistors should be placed as close as possible to the LAN9211.
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FIGURE 3: LAN9211 RECEIVE CIRCUIT
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EMC CONSIDERATIONS

For LAN9211 designs that must operate in an EMI constrained environment, the designer should include four low valued
capacitors (less than 15pF) on the TPO+, TPO-, TPI+ & TPI- pins and terminate them to digital ground. These capacitors
should be placed as close as possible to the magnetics. These capacitors can then be populated as required for EMI
compliance. Additionally, the use of a discrete magnetic and RJ-45 connector is highly recommended, as the integrated
magnetics are known to cause EMI compliance issues.

Pin Changes

PIN CROSS-REFERENCE

Table 2 below cross-references signal/pin changes between the LAN9117 and the LAN9211.

TABLE 2: PIN CROSS-REFERENCE
LAN9117 LAN9211
Signal Pin Signal Pin
D[15:0] 43-46, 49-53, 56-59, 62-64 D[15:0] 19-23, 25-29, 31-36
A[7:1] 12-18 A[7:1] 6-12
nRD 92 nRD 15
nWR 93 nWR 16
nCSs 94 nCs 17
IRQ 72 IRQ 43
Reserved 73,71, 84, 90, 91 Reserved 14
AMDIX_EN 52
SPEED_SEL 74
FIFO_SEL 76 FIFO_SEL 13
TPO+ 79 TPO+ 45
TPO- 78 TPO- 44
TPI+ 83 TPI+ 48
TPI- 82 TPI- 47
EXRES1 87 EXRES1 50
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TABLE 2: PIN CROSS-REFERENCE (CONTINUED)

LANO9117 LAN9211
Signal Pin Signal Pin
EEDIO 67 EEDIO 38
EECS 68 EECS 39
EECLK 69 EECLK 40
XTAL1 6 XTAL1 55
XTAL2 5 XTAL2 54
NRESET 95 NnRESET 42
PME 70 PME 41
GPIO[2:0] 100, 99, 98 GPIO[2:0] 54,3
RBIAS 10
ATEST 9
VREG 2
VDD_IO 20, 28, 35, 42, 48, 55, 61, 97 VDD_IO 1, 18, 24, 30, 56
GND_IO 19, 27, 34, 41, 47, 54, 60, 96
VDD_A 81, 85, 89 VDD_A33 46, 49,51
VSS_A 77, 80, 86, 88
VDD_CORE 3,65 VDD_CORE 2,37
GND_CORE 1, 66
VDD_PLL 7
VSS_PLL 4
VDD_REF 8
VSS_REF 11
VDD_A18 53
VSS Exposed Pad
TX_CLK 40
TXD[3:0] 36-39
TX_EN 21
RX_CLK 26
RX_ER 25
COL 33
RXD[3:0] 24,23,22,75
CRS 32
RX_DV 29
MDIO 30
MDC 31

SIGNAL PINS NOT AVAILABLE ON THE LAN9211
The following signal pins are not available on the LAN9211:
 SPEED_SEL

* RBIAS

e ATEST

e TX_CLK, TXD[3:0], TX_EN

« RX_CLK, RX_ER, RXDJ[3:0], RX_DV

 COL, CRS

» MDIO, MDC
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POWER AND GROUND PIN CHANGES

The LAN9117 has several different ground pins (GND_IO, VSS_A, GND_CORE, VSS_PLL and VSS_REF). However,
the LAN9211 uses a single ground connection (VSS) on the exposed pad. Also, the LAN9211 does not have VDD_PLL,
VDD_REF, and VREG power pins.

The LAN9211 has a VDD_A18 (pin 53) that must be externally connected to VDD_CORE (pins 2, 37) with traces at least
10 mil wide and connected to a 10uF low ESR ceramic capacitor. Each of these 3 pins must be individually decoupled
with a 0.01uF capacitor as close as possible to the pin, as shown in Figure 4.

FIGURE 4: POWER CONNECTIONS
+3.3V
e |
Two Caps on Pin 2

118, e—» VDD_A

24, 30, - Connect 2, 37 & 53

56 46, 49, 51 together on PCB with
0 @ 53 heavy trace

| <
Q N VDD_A18 ./ /
> o) 2

> VDD _CORE
vbD_core |37
LAN9211 ST TN TN T
OLuF | .OLUF lfngv OLUF
ESR

AMDIX_EN (PIN 52)

The LAN9211 includes an HP Auto-MDIX enabled PHY, this pin can be used to enable/disable Auto-MDIX on power-
up/reset. This pin has an internal pull-up and must be pulled low to disable Auto-MDIX. To enable Auto-MDIX, this pin
should be pulled high or left unconnected. The state of this pin can be read via the HW_CFG register and can also be
overridden via Phy register 27, as described in Section , "Register Changes".
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REGISTER CHANGES

SCSR Register Changes

ID_REV REGISTER (OFFSET: 50H)
« Bit 31:16 changed to 9211h

HW_CFG REGISTER (OFFSET: 74H)

¢ Bits 6:2 become reserved

» Bit 24 becomes AMDIX_EN Strap State. This read-only bit reflects the state of the AMDIX_EN strap pin (pin 52).
This pin can be overridden by PHY registers 27.15 and 27.13.

 Bit 28 becomes FSELEND, Direct FIFO Access Endian Ordering. This control bit determines the endianess of RX
and TX data FIFO host accesses when accessed using the FIFO_SEL signal. When this bit is cleared, FIFO_SEL
accesses utilize little endian byte ordering. When this bit is set, FIFO_SEL accesses utilize big endian byte order-
ing. Please refer to Section 3.8 of the LAN9211 Data Sheet for more information on this feature.

 Bit 29 becomes FPORTEND, FIFO Port Endian Ordering. This control bit determines the endianess of RX and TX
data FIFO host accesses when accessed through the RX/TX Data FIFO ports, including the alias addresses (any
access from 00h to 3Ch). When this bit is cleared, data FIFO port accesses utilize little endian byte ordering.
When this bit is set, data FIFO port accesses utilize big endian byte ordering. Please refer to Section 3.8 of the
LAN9211 Data Sheet for more information on this feature.

MAC Register Changes

COE_CR REGISTER (OFFSET: DH)

The Checksum Offload Engine Control Register (COE_CR), has been added to the LAN9211 at offset Dh. This register
controls the transmit and receive checksum offload engines. Please refer to Section 3.6 of the LAN9211 Data Sheet for
more information on this feature.

* Bits 31:17 - Reserved

e Bit 16 - TX Checksum Offload Engine Enable (TXCOE_EN). TXCOE_EN may only be changed if the TX data path
is disabled. If cleared, the TXCOE is bypassed. If set, the TXCOE is enabled.

* Bits 15:2 - Reserved

e Bit 1 - RX Checksum Offload Engine Mode (RXCOE_MODE). This hit indicates whether the RXCOE will check for
VLAN tags or a SNAP header prior to beginning its checksum calculation. In its default mode, the calculation will
always begin 14 bytes into the frame. RXCOE_MODE may only be changed if the RX data path is disabled. If set,
begin checksum calculation after first 14 bytes of Ethernet Frame. If cleared, begin checksum calculation at start
of L3 packet by adjusting for VLAN tags and/or SNAP header.

« Bit 0 - RX Checksum Offload Engine Enable (RXCOE_EN). RXCOE_EN may only be changed if the RX data path
is disabled. If cleared, the RXCOE is bypassed. If set, the RXCOE is enabled.

PHY Register Changes

PHY IDENTIFIER 2 (OFFSET: 4)
The value of this register is changed from 0xC0OD1 to OxCOC3.

SPECIAL CONTROL/STATUS INDICATIONS (OFFSET: 27)
 Bit 15 becomes Override AMDIX Strap.
0 - AMDIX_EN (pin 52) enables or disables HP Auto-MDIX.
1 - Override pin 52. PHY register 27.14 and 27.13 determine MDIX function.
 Bit 14 becomes Auto-MDIX Enable. Only effective when 27.15 = 1, otherwise ignored.
0 = disable Auto-MDIX, 27.13 determines normal or reversed connection.
1 = enable Auto-MDIX, 27.13 must be set to 0.
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« Bit 13 becomes Auto-MDIX State. Only effective when 27.15 = 1, otherwise ignored.
When 27.14 = 0 (manually set MDIX state):
0 = no crossover (TPO = output, TPI = input).
1 = crossover (TPO = input, TPI = output).
When 27.14 = 1 (Auto-MDIX) this bit must be set to 0.
Do not use the combination 27.15 =1, 27.14 =1, 27.13 = 1.
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ADDITIONAL FEATURE CHANGES

Mixed Endian Support

In addition to the Word Swap function supported by both the LAN9117 and the LAN9211, the LAN9211 also provides
support for mixed endian data FIFO accesses. The LAN9211 provides the ability to select data FIFO endianess sepa-
rately for accesses through the data FIFO ports (addresses 00h-3Ch) or using the FIFO_SEL input signal. This is
accomplished via the FPORTEND and FSELEND bits of the HW_CFG—Hardware Configuration Register, respectively.
Please refer to Section 3.8 of the LAN9211 Data Sheet for more information.

| Note:  CSR and status FIFO accesses are not affected by the FPFORTEND and FSELEND endianess select bits. I

Checksum Offload Engine (COE)

The LAN9211 contains two checksum offload engines, which offload the calculation of the 16-bit checksum for transmit-
ted and received Ethernet frames. Please refer to Section 3.6 of the LAN9211 Data Sheet for detailed information on
the use of the COE’s. Please note that currently only the Linux driver supports checksum offloading.

RECEIVE CHECKSUM OFFLOAD ENGINE (RXCOE)

The receive checksum offload engine provides assistance to the CPU by calculating a 16-bit checksum for a received
Ethernet frame. The RXCOE readily supports the following IEEE 802.3 frame formats:

* Type Il Ethernet frames

* SNAP encapsulated frames

» Support for up to 2, 802.1q VLAN tags

TRANSMIT CHECKSUM OFFLOAD ENGINE (TXCOE)

The transmit checksum offload engine provides assistance to the CPU by calculating a 16-bit checksum, typically for
TCP, for a transmit Ethernet frame. The TXCOE calculates the checksum and inserts the results back into the data
stream as it is transferred to the MAC.

External PHY

The LAN9211 does not support an external PHY, therefore all signal pins associated with the external PHY on the
LAN9115 are no longer available on the LAN9211. These include:

e TX_CLK, TXDI[3:0], TX_EN

* RX_CLK, RX_ER, RXD[3:0], RX_DV

* COL, CRS

+ MDIO, MDC

Note:  TX_CLK, TX_EN, RX_CLK and RX_DV can still be observed the GPO3 and GPO4 pins. I
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DRIVER SUPPORT

Table 3 below shows the version of drivers needed to support the LAN9211.

TABLE 3: DRIVER SUPPORT

Driver Revision
WInCE 5.0 - XScale (PXA270) 1.10 or later
Linux - XScale (PXA270) 1.52 or later

DS00003002A-page 10 © 2008-2019 Microchip Technology Inc.
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APPENDIX A:  APPLICATION NOTE REVISION HISTORY

TABLE A-1: REVISION HISTORY

Revision Level & Date

Section/Figure/Entry

Correction

DS00003002A (03-18-19)

Replaces the previous SMSC version, Rev. 04 (04-04-13)

Rev. 0.4 (04-04-13)

Document co-branded: Microchip logo added to cover page, legal disclaimer modi-

fied.

Rev. 0.4 (04-03-08)

Standard SMSC formatting applied

Rev. 0.3 (03-10-08

Transmit Circuit on page 2,
Receive Circuit on page 3 and

EMC Considerations on page
4

Added resistor placement bullet

Added section
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Note the following details of the code protection feature on Microchip devices:
. Microchip products meet the specification contained in their particular Microchip Data Sheet.

. Microchip believes that its family of products is one of the most secure families of its kind on the market today, when used in the
intended manner and under normal conditions.

. There are dishonest and possibly illegal methods used to breach the code protection feature. All of these methods, to our
knowledge, require using the Microchip products in a manner outside the operating specifications contained in Microchip’s Data
Sheets. Most likely, the person doing so is engaged in theft of intellectual property.

. Microchip is willing to work with the customer who is concerned about the integrity of their code.

. Neither Microchip nor any other semiconductor manufacturer can guarantee the security of their code. Code protection does not
mean that we are guaranteeing the product as “unbreakable.”

Code protection is constantly evolving. We at Microchip are committed to continuously improving the code protection features of our
products. Attempts to break Microchip’s code protection feature may be a violation of the Digital Millennium Copyright Act. If such acts
allow unauthorized access to your software or other copyrighted work, you may have a right to sue for relief under that Act.

Information contained in this publication regarding device applications and the like is provided only for your convenience and may be
superseded by updates. It is your responsibility to ensure that your application meets with your specifications. MICROCHIP MAKES NO
REPRESENTATIONS OR WARRANTIES OF ANY KIND WHETHER EXPRESS OR IMPLIED, WRITTEN OR ORAL, STATUTORY OR
OTHERWISE, RELATED TO THE INFORMATION, INCLUDING BUT NOT LIMITED TO ITS CONDITION, QUALITY, PERFORMANCE,
MERCHANTABILITY OR FITNESS FOR PURPOSE. Microchip disclaims all liability arising from this information and its use. Use of Micro-
chip devices in life support and/or safety applications is entirely at the buyer’s risk, and the buyer agrees to defend, indemnify and hold
harmless Microchip from any and all damages, claims, suits, or expenses resulting from such use. No licenses are conveyed, implicitly or
otherwise, under any Microchip intellectual property rights unless otherwise stated.

Trademarks

The Microchip name and logo, the Microchip logo, AnyRate, AVR, AVR logo, AVR Freaks, BitCloud, chipKIT, chipKIT logo, CryptoMemory,
CryptoRF, dsPIC, FlashFlex, flexPWR, Heldo, JukeBlox, KeeLoq, Kleer, LANCheck, LINK MD, maXStylus, maXTouch, MediaLB, megaAVR,
MOST, MOST logo, MPLAB, OptoLyzer, PIC, picoPower, PICSTART, PIC32 logo, Prochip Designer, QTouch, SAM-BA, SpyNIC, SST, SST
Logo, SuperFlash, tinyAVR, UNI/O, and XMEGA are registered trademarks of Microchip Technology Incorporated in the U.S.A. and other
countries.

ClockWorks, The Embedded Control Solutions Company, EtherSynch, Hyper Speed Control, HyperLight Load, IntelliMOS, mTouch, Precision
Edge, and Quiet-Wire are registered trademarks of Microchip Technology Incorporated in the U.S.A.

Adjacent Key Suppression, AKS, Analog-for-the-Digital Age, Any Capacitor, Anyln, AnyOut, BodyCom, CodeGuard, CryptoAuthentication,
CryptoAutomotive, CryptoCompanion, CryptoController, dsPICDEM, dsPICDEM.net, Dynamic Average Matching, DAM, ECAN, EtherGREEN,
In-Circuit Serial Programming, ICSP, INICnet, Inter-Chip Connectivity, JitterBlocker, KleerNet, KleerNet logo, memBrain, Mindi, MiWi,
motorBench, MPASM, MPF, MPLAB Certified logo, MPLIB, MPLINK, MultiTRAK, NetDetach, Omniscient Code Generation, PICDEM,
PICDEM.net, PICKit, PICtail, PowerSmart, PureSilicon, QMatrix, REAL ICE, Ripple Blocker, SAM-ICE, Serial Quad I/0, SMART-I.S., SQI,
SuperSwitcher, SuperSwitcher Il, Total Endurance, TSHARC, USBCheck, VariSense, ViewSpan, WiperLock, Wireless DNA, and ZENA are
trademarks of Microchip Technology Incorporated in the U.S.A. and other countries.

SQTP is a service mark of Microchip Technology Incorporated in the U.S.A.

Silicon Storage Technology is a registered trademark of Microchip Technology Inc. in other countries.

GestIC is a registered trademark of Microchip Technology Germany Il GmbH & Co. KG, a subsidiary of Microchip Technology Inc., in other
countries.

All other trademarks mentioned herein are property of their respective companies.

© 2008-2019, Microchip Technology Incorporated, All Rights Reserved.
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QUALITY MANAGEME NT SYSTEM Microchip received ISO/TS-16949:2009 certification for its worldwide
headquarters, design and wafer fabrication facilities in Chandler and
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and manufacture of development systems is ISO 9001:2000 certified.
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