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Application Note 122

Migration to KS8695X

General Description

This application note highlights the differences between the
KS8695 and the KS8695X, and attempts to assist the de-
signer who is familiar with the KS8695 transition to the
KS8695X.

The KS8695 was the industry’s first system-on-a-chip with an
ARM9™processorand an embedded 5-port managed switch.
The popularity of the KS8695 in the SOHO market to address
wireline router and gateway applications led to the develop-
ment of the KS8695X, which is more optimized as a specialty
part for this type of application.

External MAC Interface

The main functional difference between the KS8695 and the
KS8695X is the absence of the external MAC (EMAC) Ml
interface on the KS8695X. This difference is shown in the
block diagrams below. Most wireline router applications do
not use an external MAC interface, making the KS8695X a
more optimized solution.

The pins that supported the EMAC interface are now consid-
ered test pins and do not need to be connected for operation.
Table 1 shows the pins that have changed in the KS8695X.

KS8695X
Pin Number Signal on KS8695 Signal on KS8695X
84 MPMSEL TEST3
130 MTXC TEST4
131 MTXD[3] TEST5
132 MTXD[2] TEST6
133 MTXD[1] TEST7
134 MTXD[0] TEST8
135 MTXEN TEST9
136 MTXER TEST10
139 MCRS TEST11
140 MCOL TEST12
141 MRXC TEST13
142 MRXD[3] TEST14
143 MRXD[2] TEST15
144 MRXD[1] TEST16
145 MRXD[0] TEST17
146 MRXDV TEST18
147 MRXER TEST19

Table 1. KS8695X EMAC Pin Changes
Sincethe EMAC interface has beenremovedinthe KS8695X,

the corresponding registers have also been removed, as

shown in Table 2.
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Figure 1. KS8995M Gateway Configuration

XceleRouter is a trademark of Micrel, Inc.
ARM is a trademark of Advanced RISC Machines Ltd.
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Registers

KS8695 Register Offset

KS8695X Register Offset

Notes

Interrupt Controller Registers

Interrupt Mode Control Register 0xE200 0xE200 (reserve bit 23:18) Reserve EMAC related
bits.

Interrupt Enable Register 0xE204 0xE204 (reserve bit 23:18) Reserve EMAC related
bits.

Interrupt Status Register 0xE208 0xE208 (reserve bit 23:18) Reserve EMAC related
bits.

Interrupt Priority Register for EMAC 0xE210 Removed

Interrupt Mask Status Register 0xE22C 0xE22C (reserve bit 23:18) Reserve EMAC related
bits.

Interrupt Pending Highest Priority 0xE230 0xE230 (reserve bit 23:18) Reserve EMAC related

Register for FIQ bits.

Interrupt Pending Highest Priority 0xE234 0xE234 (reserve bit 23:18) Reserve EMAC related

Register for IRQ bits.

Switch Engine Registers

Switch Engine Control 0 Register O0xE800 0xE800 (change default Default values changed

values for bit 27:22) for KS8695X:

bit 27:25 = 0x0
bit 24:22 = 0x6

EMAC DMA Registers

EMAC DMA Transmit Control 0xA000 Removed

EMAC DMA Receive Control 0xA004 Removed

EMAC DMA Transmit Start 0xA008 Removed

Command

EMAC DMA Receive Start 0xA00C Removed

Command

EMAC Transmit Descriptor List 0xA010 Removed

Base Address

EMAC Receive Descriptor List 0xA014 Removed

Base Address

EMAC Station Address 0xA018 Removed

Low Register

EMAC Station Address 0xA01C Removed

High Register

ADD MAC Low 0 0xA080 Removed

ADD MAC High 0 0xA084 Removed

ADD MAC Low 1 0xA088 Removed

ADD MAC High 1 0xA08C Removed

ADD MAC Low 2 0xA090 Removed

ADD MAC High 2 0xA094 Removed

ADD MAC Low 3 0xA098 Removed

ADD MAC High 3 0xA09C Removed

ADD MAC Low 4 O0xAOQAO Removed

ADD MAC High 4 0xAO0A4 Removed

ADD MAC Low 5 0xAOA8 Removed

ADD MAC High 5 O0xAOAC Removed

ADD MAC Low 6 0xA0BO Removed

ADD MAC High 6 0xA0B4 Removed
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Registers KS8695 Register Offset KS8695X Register Offset Notes

ADD MAC Low 7 0xAOB8 Removed

ADD MAC High 7 0xAOBC Removed

ADD MAC Low 8 0xA0CO Removed

ADD MAC High 8 0xA0C4 Removed

ADD MAC Low 9 0xA0C8 Removed

ADD MAC High 9 0xAOCC Removed

ADD MAC Low 10 0xAO0DO Removed

ADD MAC High 10 0xA0D4 Removed

ADD MAC Low 11 0xA0D8 Removed

ADD MAC High 11 0xAODC Removed

ADD MAC Low 12 OxAOEO Removed

ADD MAC High 12 O0xAOE4 Removed

ADD MAC Low 13 OxAOES8 Removed

ADD MAC High 13 O0xAOEC Removed

ADD MAC Low 14 0xAOFO0 Removed

ADD MAC High 14 O0xAOF4 Removed

ADD MAC Low 15 OxAOF8 Removed

ADD MAC High 15 O0xAOFC Removed

EMAC Misc. Control Register OxEAO08 Removed

WAN Misc. Control Register OxEAOC 0xEAOC (change default Default values changed

values for bit 2:0) for KS8695X:
bit 2:0 = 0x6
Table 2. Register Differences Between the KS8695 and KS8695X

Porting Micrel KS8695 Linux Software to the REG_EMAC BIST 0XA07C

KS8695X REG EMAC MAC ELOW 0xA080

The absence of the external MAC interface in the KS8695X REG_EMAC_MAC_EHIGH 0xA084

affectsinitialization and Ethernetdriver code in Micrel’s Linux REG_INT_EMAC_PRIORITY 0xE210

software. The software in the KS8695X evaluation kit CD
ROM has been upgraded. Initialization code changes can be
found by searching file .\loader\diag\diag.c for KS8695X. In
this file, the external MAC interface is referred to as EMAC.
Ethernet driver code changes can be found by searching the
following files: \linux\drivers\net\ks8695\ks8695_fxhw.c and
Alinux\drivers\net\ks8695\ks8695_main.c for KS8695X. In
these files, the external MAC interface is referred to as
HPNA.

KS8695X initialization and Ethernet driver code must not
access the following external MAC interface related registers
and register fields:

REG_EMAC DMA_TX 0xA000
REG_EMAC DMA_RX 0xA004
REG_EMAC_DMA_TX_START 0xA008
REG_EMAC_DMA RX_START 0xA00C
REG_EMAC_TX_LIST 0x%A010
REG_EMAC_RX LIST 0xA014
REG_EMAC_MAC_LOW 0xA018
REG_EMAC_MAC HIGH 0xA01C

KS8695 INT ENABLE

INT HPNA TX
INT HPNA RX
INT_HPNA TX UNAVIAL
INT HPNA RX UNAVIAL
INT_HPNA TX STOPPED
INT HPNA RX_ STOPPED

REG_MISC_CONTROL

FULL_DUPLEX
SPEED_100

0xE204 (register fields
defined below)

0x00800000
0x00400000
0x00200000
0x00100000
0x00080000
0x00040000

0XEA08 (register fields
defined below)

0x00000001
0x00000002
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PHY And Voltages

In addition to removing the external MAC interface in the
KS8695X and improving the physical layer transceivers, the
amount of voltage required is decreased. For the PHY, the
clock and data recovery circuits have been enhanced to
make them more robust when receivingill-conditioned Ethernet
signals. This means that the end product can operate in less
favorable conditions in the field, whether it be old Ethernet
wiring or a link partner that transmits a signal outside of IEEE
specifications.

The voltage supply requirements in the KS8695X have also
been reduced. This allows current KS8695 customers to
keep their board designs and reduce the cost of LDOs on the
board. In order to do this, the KS8695X is designed to accept
either 3.3V or 2.5V on the Vppar pins. Table 3, on the
following page, gives the voltages requirements for the
KS8695 and the KS8695X.

Conclusion

The KS8695X is the optimum solution for a wireline router/
gateway application. The removal of the external MAC inter-
face, improvement in the PHY, and a reduction in voltage
supply requirements make the KS8695X easier to use in
addition to presenting a more cost-effective solution.

Since the external MAC interface is not used in most wireline
router/gateway applications, its removal decreases the amount
of traces that need to be routed, making it easier to route
economic 2 layer boards. Removing the external MAC inter-
face also results in less register configuration at boot time as
well as a small power reduction in the chip.

The PHY improvement allows raises the customer confi-
dence ensuring that the KS8695X-based product will perform
under non-ideal conditions in the field. Aging legacy Ethernet
equipment and old wiring in the field may deliver signalling
that has drifted out of IEEE specification. The new improve-
ments in the clock and data recovery circuits in Micrel's PHY's
allow for the KS8695X to perform more robustly in these type
of environments.

Finally, the reduction in voltage supply requirements has
been engineered to make the KS8695X backward compat-
ible with the KS8695. This backward compatibility allows
current KS8695 customers to use their existing boards with
the KS8695X and thus reduce their BOM cost by removing
LDOs and power circuitry. Customers using the KS8695X in
new designs will only be required to provide two voltages.
With these new features, KS8695X is truly the most opti-
mized and easy-to-design solution for wireline gateway appli-
cations.
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Pin Number

Pin Name

Type

Pin Function

152

VDDA-PLL

1.8V Analog VDD for PLL

1.8V Analog VDD for PLL

173
179

VDDAT

2.5V Analog VDD

2.5V or 3.3V Analog VDD

154
157
170
186
193
195

VDDAR

1.8V Analog VDD

1.8V Analog VDD

25
43
90
115
128

VDD-CORE

2.0V Digital Core VDD

1.8V Digital Core VDD

1
11
21
34
47
53
63
73
79

103

137

VDD-IO

3.3V Digital I/0 Circuitry VDD

3.3V Digital I/0 Circuitry VDD

26
44
91

116
129

VSS-CORE

Digital Core VSS

Digital Core VSS

12
22
35
48
54
64
74
80
104
138

VSS-10

Digital /0 VSS

Digital /0 VSS

153
155
156
161
164
167
171
176
182
185
189
192
194
196

GNDA

Analog Ground

Analog Ground

Table 3. KS8695 Versus KS8695X Voltage Requirements

For additional support, contact your local Micrel Field Application Engineer or salesperson.
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MICREL, INC. 2180 FORTUNE DRIVE SAN JOSE, CA 95131 USA
TEL + 1 (408) 944-0800 Fax + 1 (408) 474-1000 wee http://www.micrel.com
The information furnished by Micrel in this data sheet is believed to be accurate and reliable. However, no responsibility is assumed by Micrel for its use.
Micrel reserves the right to change circuitry and specifications at any time without notification to the customer.

Micrel Products are not designed or authorized for use as components in life support appliances, devices or systems where malfunction of a product can
reasonably be expected to result in personal injury. Life support devices or systems are devices or systems that (a) are intended for surgical implant into the
body or (b) support or sustain life, and whose failure to perform can be reasonably expected to result in a significant injury to the user. A Purchaser’s use or

sale of Micrel Products for use in life support appliances, devices or systems is at Purchaser’s own risk and Purchaser agrees to fully indemnify Micrel for
any damages resulting from such use or sale.

©2004 Micrel, Incorporated

M9999-061104 6 June 2004




<<
  /ASCII85EncodePages false
  /AllowTransparency false
  /AutoPositionEPSFiles true
  /AutoRotatePages /All
  /Binding /Left
  /CalGrayProfile (Dot Gain 20%)
  /CalRGBProfile (sRGB IEC61966-2.1)
  /CalCMYKProfile (U.S. Web Coated \050SWOP\051 v2)
  /sRGBProfile (sRGB IEC61966-2.1)
  /CannotEmbedFontPolicy /Warning
  /CompatibilityLevel 1.4
  /CompressObjects /Tags
  /CompressPages true
  /ConvertImagesToIndexed true
  /PassThroughJPEGImages true
  /CreateJDFFile false
  /CreateJobTicket false
  /DefaultRenderingIntent /Default
  /DetectBlends true
  /ColorConversionStrategy /LeaveColorUnchanged
  /DoThumbnails false
  /EmbedAllFonts true
  /EmbedJobOptions true
  /DSCReportingLevel 0
  /EmitDSCWarnings false
  /EndPage -1
  /ImageMemory 1048576
  /LockDistillerParams false
  /MaxSubsetPct 100
  /Optimize true
  /OPM 1
  /ParseDSCComments true
  /ParseDSCCommentsForDocInfo true
  /PreserveCopyPage true
  /PreserveEPSInfo true
  /PreserveHalftoneInfo false
  /PreserveOPIComments false
  /PreserveOverprintSettings true
  /StartPage 1
  /SubsetFonts true
  /TransferFunctionInfo /Apply
  /UCRandBGInfo /Preserve
  /UsePrologue false
  /ColorSettingsFile ()
  /AlwaysEmbed [ true
  ]
  /NeverEmbed [ true
  ]
  /AntiAliasColorImages false
  /DownsampleColorImages true
  /ColorImageDownsampleType /Bicubic
  /ColorImageResolution 300
  /ColorImageDepth -1
  /ColorImageDownsampleThreshold 1.50000
  /EncodeColorImages true
  /ColorImageFilter /DCTEncode
  /AutoFilterColorImages true
  /ColorImageAutoFilterStrategy /JPEG
  /ColorACSImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /ColorImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /JPEG2000ColorACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /JPEG2000ColorImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /AntiAliasGrayImages false
  /DownsampleGrayImages true
  /GrayImageDownsampleType /Bicubic
  /GrayImageResolution 300
  /GrayImageDepth -1
  /GrayImageDownsampleThreshold 1.50000
  /EncodeGrayImages true
  /GrayImageFilter /DCTEncode
  /AutoFilterGrayImages true
  /GrayImageAutoFilterStrategy /JPEG
  /GrayACSImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /GrayImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /JPEG2000GrayACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /JPEG2000GrayImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /AntiAliasMonoImages false
  /DownsampleMonoImages true
  /MonoImageDownsampleType /Bicubic
  /MonoImageResolution 1200
  /MonoImageDepth -1
  /MonoImageDownsampleThreshold 1.50000
  /EncodeMonoImages true
  /MonoImageFilter /CCITTFaxEncode
  /MonoImageDict <<
    /K -1
  >>
  /AllowPSXObjects false
  /PDFX1aCheck false
  /PDFX3Check false
  /PDFXCompliantPDFOnly false
  /PDFXNoTrimBoxError true
  /PDFXTrimBoxToMediaBoxOffset [
    0.00000
    0.00000
    0.00000
    0.00000
  ]
  /PDFXSetBleedBoxToMediaBox true
  /PDFXBleedBoxToTrimBoxOffset [
    0.00000
    0.00000
    0.00000
    0.00000
  ]
  /PDFXOutputIntentProfile ()
  /PDFXOutputCondition ()
  /PDFXRegistryName (http://www.color.org)
  /PDFXTrapped /Unknown

  /Description <<
    /FRA <>
    /ENU (Use these settings to create PDF documents with higher image resolution for improved printing quality. The PDF documents can be opened with Acrobat and Reader 5.0 and later.)
    /JPN <FEFF3053306e8a2d5b9a306f30019ad889e350cf5ea6753b50cf3092542b308000200050004400460020658766f830924f5c62103059308b3068304d306b4f7f75283057307e30593002537052376642306e753b8cea3092670059279650306b4fdd306430533068304c3067304d307e305930023053306e8a2d5b9a30674f5c62103057305f00200050004400460020658766f8306f0020004100630072006f0062006100740020304a30883073002000520065006100640065007200200035002e003000204ee5964d30678868793a3067304d307e30593002>
    /DEU <>
    /PTB <>
    /DAN <>
    /NLD <>
    /ESP <>
    /SUO <>
    /ITA <>
    /NOR <>
    /SVE <>
  >>
>> setdistillerparams
<<
  /HWResolution [2400 2400]
  /PageSize [612.000 792.000]
>> setpagedevice


