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CS8952

CrystalLAN™ 100BASE-X and 10BASE-T Transceiver

Features

® Single-Chip IEEE 802.3 Physical Interface IC for
100BASE-TX, 100BASE-FX and 10BASE-T

® Adaptive Equalizer provides Extended Length
Operation (>160 m) with Superior Noise

Immunity and NEXT Margin

® Extremely Low Transmit Jitter (<400 ps)
® Low Common Mode Noise on TX Driver for

Reduced EMI Problems

® Integrated RX and TX Filters for LOBASE-T
® Compensation for Back-to-Back “Killer Packets”

o Digital Interfaces Supported

— Media Independent Interface (MIl) for LOOBASE-X

and 10BASE-T

— Repeater 5-bit code-group interface (LOOBASE-X)
— 10BASE-T Serial Interface

® Register Set Compatible with DP83840A

o |[EEE 802.3 Auto-Negotiation with Next Page

Support

® Six LED drivers (LNK, COL, FDX, TX, RX, and

SPD)

® L ow power (135 mA Typ) CMOS design operates

on a single 5V supply

Description

The CS8952 uses CMOS technology to deliver a high-
performance, low-cost 100BASE-X/10BASE-T Physical
Layer (PHY) line interface. It makes use of an adaptive
equalizer optimized for noise and near end crosstalk
(NEXT) immunity to extend receiver operation to cable
lengths exceeding 160 m. In addition, the transmit cir-
cuitry has been designed to provide extremely low
transmit jitter (<400 ps) for improved link partner perfor-
mance. Transmit driver common mode noise has been
minimized to reduce EMI for simplified FCC certification.

ORDERING INFORMATION

See “Ordering Information” on page 80.

The CS8952 incorporates a standard Media Indepen-
dent Interface (Mll) for easy connection to a variety of 10
and 100 Mb/s Media Access Controllers (MACs). The
CS8952 also includes a pseudo-ECL interface for use
with 100Base-FX fiber interconnect modules.
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CIRRUS LOGIC

1. SPECIFICATIONSAND CHARACTERISTICS
ABSOLUTE MAXIMUM RATINGS (avss, DvsS =0V, all voltages with respect to 0 V.)

Parameter Symbol Min Max Unit
Power Supply Vbp -0.3 6.0 \%
Vop M -0.3 6.0
Input Current Except Supply Pins - +/-10.0 mA
Input Voltage -0.3 Vpp + 0.3 \Y
Ambient Temperature Power Applied -55 +125 °C
Storage Temperature -65 +150 °C

WARNING: Operation at or beyond these limits may result in permanent damage to the device.
Normal operation is not guaranteed at these extremes.

RECOMMENDED OPERATING CONDITIONS (avss, bvss =0V, all voltages with respect
to0V.)

Parameter Symbol Min Max Unit
Power Supply Core Vpp 4.75 5.25 \%
MILl Vpp mn 3.0 5.25 \Y

Operating Ambient Temperature Ta 0 70 °C

QUARTZ CRYSTAL REQUIREMENTS (if a 25 MHz quartz crystal is used, it must meet the fol-

lowing specifications.)

Parameter Min Typ Max Unit
Parallel Resonant Frequency - 25.0 - MHz
Resonant Frequency Error (CL = 15 pF) -50 - +50 ppm
Resonant Frequency Change Over Operating Temperature -40 - +40 ppm
Crystal Load Capacitance - 15 - pF
Motional Crystal Capacitance - 0.021 - pF
Series Resistance - - 18 Q
Shunt Capacitance - - 7 pF

CrystalLAN™ 100BASE-X and 10BASE-T Transceiver
DS206F1
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DC CHARACTERISTICS

(Over recommended operating conditions)

CS8952

VDD_MII = 3.3V, lgy = -20.0mA

Parameter Symbol Min ‘ Typ Max Unit
External Oscillator
XTAL_I Input Low Voltage VixH -0.3 - 0.5 \Y,
XTAL_I Input High Voltage VxH 3.5 - VDD+0.5 \%
XTAL_I Input Low Current lixL -40 - - HA
XTAL_I Input High Current lixH - - 40 MA
XTAL_I Input Capacitance C. - 35 pF
XTAL_I Input Cycle Time tixc 39.996 - 40.004 ns
XTAL_I Input Low Time tixL 18 - 22 ns
XTAL_I Input High Time txH 18 - 22 ns
Power Supply
Power Supply Current 100BASE-TX (Note 1) Ibp - 135 145 mA
100BASE-FX (Note 1) - 90 -
10BASE-T (Note 1) - 80 -
Hardware Power-Down (Note 1)| IppHPDN - 900 - A
Software Power-Down (Note 1)| IppsppN - 20 - mA
Low Power Power-Up (Note 1)| IppsLpup - 900 - MA
Digital 1/10
Output Low Voltage VoL \
CLK25, MII_IRQ, SPD10, SPD100 Ig =4.0mA - - 0.4
- - 0.4
LED[4:0] loL = 10.0mA
Output Low Voltage (MIl_DRV = 1) VoL \Y
COL, CRS, MDIO, RXD[3:0],
RX_CLK, RX_DV, RX_ER,
TX_CLK loL = 4.0mA - - 0.4
VDD_MII = 5V; I, = 43.0mA - - 3.05
VDD_MII = 3.3V, Ig, = 26.0mA - - 2.1
Output Low Voltage (MIl_DRV = 0) VoL \
COL, CRS, MDIO, RXD[3:0],
RX_CLK, RX_DV, RX_ER,
TX_CLK loL = 4.0mA - - 0.4
Output High Voltage VoH V
CLK25, SPD10, SPD100 lon = -4.0mA 24 - -
Output High Voltage (MII_DRV = 1) VoH V
COL, CRS, MDIO, RXD[3:0],
RX_CLK, RX_DV, RX_ER,
TX_CLK lon= -4.0mA 2.4 - -
VDD_MII = 5V; gy = -20.0mA ﬁ - -

CrystalLAN™ 100BASE-X and 10BASE-T Transceiver
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CS8952

DC CHARACTERISTICS (CONTINUED) (Over recommended operating conditions)

Parameter Symbol Min Typ Max Unit
Output High Voltage (MIl_DRYV = 0) VoH \%
COL, CRS, MDIO, RXD[3:0],
RX_CLK, RX_DV, RX_ER,
TX_CLK lon = -4.0mA 2.4 - -
Input Low Voltage VL - - 0.8 \Y
All Inputs Except AN[1:0], TCM, TXSLEW/[1:0]
Input High Voltage ViH 2.0 - - V
All Inputs Except AN[1:0], TCM, TXSLEW][1:0]
Tri-Level Input Voltages VL - - 1/3 Vpp mii \Y
AN[1:0], TCM, TXSLEW][1:0] - 20%
Vim 1/3 Vpp mii - 213 Vpp Ml
+20% - 20%
ViH 213 Vpp Ml - -
+20%
Input Low Current I LA
MDC, TXD[3:0], TX_CLK, TX_EN,
TX_ER V,=0.0V -20 - -
-3800 - -
MDIO V,=0.0V
Input High Current hH LA
MDC, TXD[3:0], TX_CLK, TX_EN,
TX_ER V| =5.0V - - 200
- - 20
MDIO V,=5.0V
Input Leakage Current lLEAK UA
All Other Inputs 0<=V<=Vpp -10 - +10

Notes: 1. With digital outputs connected to CMOS loads.

CrystalLAN™ 100BASE-X and 10BASE-T Transceiver

DS206F1



http://www.cirrus.com

!

CS8952
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10BASE-T CHARACTERISTICS

Parameter ‘ Symbol Min Typ Max Unit
10BASE-T Interface
Transmitter Differential Output Voltage (Peak) Vobp 2.2 - 2.8 V
Receiver Normal Squelch Level (Peak) Viso 300 - 525 mV
Receiver Low Squelch Level (LoRxSquelch bit VsaoL 125 - 290 mV
set)
10BASE-T Transmitter
TXD Pair Jitter into 100 Q Load trrx1 - - 8 ns
TXD Pair Return to < 50 mV after Last Positive trTx2 - - 4.5 ps
Transition
TXD Pair Positive Hold Time at End of Packet trrx3 250 - - ns
10BASE-T Receiver
Allowable Received Jitter at Bit Cell Center trrRx1 - - +/-13.5 ns
Allowable Received Jitter at Bit Cell Boundary trrRx2 - - +/-13.5 ns
10BASE-T Link Integrity
First Transmitted Link Pulse after Last Transmit- tLN 15 16 17 ms
ted Packet
Time Between Transmitted Link Pulses t N2 15 16 17 ms
Width of Transmitted Link Pulses t N3 60 - 200 ns
Minimum Received Link Pulses Separation t N4 2 5 7 ms
Maximum Received Link Pulse Separation t N5 25 52 150 ms
Last Receive Activity to Link Fail (Link Loss t NG 50 52 150 ms
Timer)
10Base-T Jabber/Unjabber Timing
Maximum Transmit Time - 105 - ms
Unjabber Time - 406 - ms
mo: /L e T
RXD+
Carrier Sense
(Internal)
tLNl tLN2 tLN3
TXD / [ j \ j E —/ \
tLN4 tLN5
RXD+ J \ j :f j \
tLNG
LINKLED ’
CrystalLAN™ 100BASE-X and 10BASE-T Transceiver 6
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CIRRUS LOGIC

100BASE-X CHARACTERISTICS

Parameter ‘ Symbol Min Typ Max Unit
100BASE-TX Transmitter
TX Differential Output Voltage (Peak) Vop 0.95 - 1.05 V
Signal Amplitude Symmetry Vsym 98 - 102 %
Signal Rise/Fall Time tRE 3.0 - 5.0 ns
Rise/Fall Symmetry trEs - - 0.5 ns
Duty Cycle Distortion tocop - - +/-0.5 ns
Overshoot/Undershoot tos - - 5 %
Transmit Jitter tyr - 400 1400 ps
TX Differential Output Impedance ZouT - 100 - ohms
100BASE-TX Receiver
Receive Signal Detect Assert Threshold - - 1.0 Vp-p
Receive Signal Detect De-assert Threshold 0.2 - - I
Receive Signal Detect Assert Time - - 1000 us
Receive Signal Detect De-assert Time - - 350 us
100BASE-FX Transmitter
TX_NRZ+/- Output Voltage - Low \2 -1.830 - -1.605 \Y
TX_NRZ+/- Output Voltage - High V, -1.035 - -0.880 V
Signal Rise/Fall Time TRE - - 1.6 ns
100Base-FX Receiver
RX_NRZ+/- Input Voltage - Low V3 -1.830 - -1.605 V
RX_NRZ+/- Input Voltage - High Vg -1.035 - -0.880 \%
Common Mode Input Range Vemip - 3.56 - Y

RX/TX Signaling for 100Base-FX

Vop .
V2 V4
Vi 4 V3 v
TX_NRZ+/- ﬁl RX_NRZ+/- /—l
i 4 _v
0
CrystalLAN™ 100BASE-X and 10BASE-T Transceiver 7

DS206F1


http://www.cirrus.com

!

CIRRUS LOGIC

CS8952

100BASE-TX MIl RECEIVE TIMING - 4B/5B ALIGNED MODES

Parameter Symbol Min Typ Max Unit
RX_CLK Period tp - 40 - ns
RX_CLK Pulse Width twi, twh - 20 - ns
RXDJ[3:0],RX_ER/RXD4,RX_DV setup to rising tsu 10 - - ns
edge of RX_CLK
RXD[3:0],RX_ER/RXD4,RX_DV hold from rising tHp 10 - - ns
edge of RX_CLK
CRS to RXD latency 4B Aligned toLAT 2 3-6 8 BT
5B Aligned 2 3-6 8
“Start of Stream” to CRS asserted tcrs1 - 10 11 BT
“End of Stream” to CRS de-asserted tcrs2 - - 21 BT
“Start of Stream” to COL asserted tcoL - - 11 BT
“End of Stream” to COL de-asserted tcoLe - - 21 BT
RX_EN asserted to RX_DV, RXD[3:0] valid ten - TBD - ns
RX_EN de-asserted to RX_DV, RXD[3:0]. tpois - TBD - ns
RX_ER/RXD4 in high impedance state
Start of End of
RX+- Stream X Sream X X IN
i lcrs2 .
CRs1 N
lcoL1 R
coL ¢ — ouT
*‘ EN
t
RX_EN DIS N
IRLAT |[«—>
RX_DV t t ouT
su | tHD
< <+
RXD[3:0], ( >< - ouT
RX_ER/RXD4 . )
«— ">
e /_\_/m
NI/ ouT
twi - twh
CrystalLAN™ 100BASE-X and 10BASE-T Transceiver 8
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CIRRUS LOGIC

100BASE-TX MIl RECEIVE TIMING - 5B BYPASS ALIGN MODE

Parameter Symbol Min Typ Max Unit
RX_CLK Period tp - 40 - ns
RX_CLK Pulse Width twi, twH - 20 - ns
RXDJ[4:0] setup to rising edge of RX_CLK tsu 10 - - ns
RXD[4:0] hold after rising edge of RX_CLK tHp 10 - - ns
Start of 5B symbol to symbol output on RX[4:0] trLAT 5 - 9 BT
5B Mode
RX4/- RX S)émbol :>< RX ?\KTW RX S’)\/lmbol >< IN
’ tRLAT tsu | thp
RXD[4:0], >< RK I(D)ata RX ?ata >< ouT
tp
<«——
N VANV
ouT
twe - twh

CrystalLAN™ 100BASE-X and 10BASE-T Transceiver
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100BASE-TX MIl TRANSMIT TIMING - 4B/5B ALIGN MODES

Parameter Symbol Min Typ Max Unit
TXDJ[3:0] Setup to TX_CLK High tsu1 10 - - ns
TX_EN Setup to TX_CLK High tsuo 10 - - ns
TXD[3:0] Hold after TX_CLK High thp1 0 - - ns
TX_ER Hold after TX_CLK High thp2 0 - - ns
TX_EN Hold after TX_CLK High thp3 0 - - ns
TX_EN “high” to CRS asserted latency tcrs1 - 8 BT
TX_EN “low” to CRS de-asserted latency tcrs2 - 8 BT
TX_EN "high” to TX+/- output (TX Latency) tAT 6 7 8 BT

TXCLK \_/ﬁ\_/_\_/_\_/_\_/ﬁ\_/» Input/Output
tsu2 |« | tHD2
TX_EN J Input

t
SU1|< < tHDl

TXD[3:0], -~
TX_ER/TXD4 N Input

tCRSl tCRSZ

CRS ‘:;I <—L Output
4—»‘ t AT

- Symbol
TX+/ e >< >< >< >< >< Output
CrystalLAN™ 100BASE-X and 10BASE-T Transceiver 10
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100BASE-TX MIl TRANSMIT TIMING - 5B BYPASS ALIGN MODE

Parameter Symbol Min Typ Max Unit
TXDJ[4:0] Setup to TX_CLK High tsu1 10 - - ns
TXD[4:0] Hold after TX_CLK High thp1 0 - - ns
TX_ER Hold after TX_CLK High thp2 0 - - ns
TXDJ[4:0] Sampled to TX+/- output (TX Latency) tLAT - 6 7 ns

@O NS N L \/ \/ \/  inputoutput
tSU1 <> tHDl
TXD[4:0] >.2 Data >< Input

tLaT

TXH/- ‘—j T X X X X >< Output

y

CrystalLAN™ 100BASE-X and 10BASE-T Transceiver 11
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10BASE-T MIl RECEIVE TIMING

Parameter Symbol Min Typ Max Unit
RX_CLK Period tp - 400 - ns
RX_CLK Pulse Width twi, twH - 200 - ns
RXDI[3:0], RX_ER, RX_DV setup to rising edge of tsu 30 - - ns
RX_CLK
RXD[3:0], RX_ER, RX_DV hold from rising edge tHp 30 - - ns
of RX_CLK
RX data valid from CRS trLAT - 8 10 BT
RX+/- preamble to CRS asserted tcrs1 - 5 7 BT
RX+/- end of packet to CRS de-asserted tcrs2 25 3 BT
RX+/- preamble to COL asserted tcoL1 0 - 7 BT
RX+/- end of packet to COL de-asserted tcoLe - - 3 BT
RX_EN asserted to RX_DV, RXD[3:0], RX_ER teN - - 60 ns
valid
RX_EN de-asserted to RX_DV, RXD[3:0]. RX_ER tois - - 60 ns
in high impedance state
RX+/- U \ / IN
ters2
. lcrs1 -
CRS
. tcoz ouT
. lcou1 - < >
COL " ouT
*‘ EN
t
RX_EN DIS IN
IRLAT |[¢—> L
RX_DV tsy | thp ouT
< Ie—>
RXD[3:0], ( —— OouT
RX_ER )
tw |\ / ouT
hl r|‘tWH
tp
CrystalLAN™ 100BASE-X and 10BASE-T Transceiver 12
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10BASE-T MIl TRANSMIT TIMING

Parameter Symbol Min Typ Max Unit
TXDJ[3:0] Setup to TX_CLK High tsu1 10 - - ns
TX_ER Setup to TX_CLK High tsuo 10 - - ns
TX_EN Setup to TX_CLK High tsus 10 - - ns
TXDI[3:0] Hold after TX_CLK High thp1 0 - - ns
TX_ER Hold after TX_CLK High thp2 0 - - ns
TX_EN Hold after TX_CLK High thpa 0 - - ns
TX_EN "high” to CRS asserted latency tcrs1 0 - 4 BT
TX_EN “low” to CRS de-asserted latency tcrs2 0 - 16 BT
TX_EN “high” to TX+/- output (TX Latency) t AT 6 - 14 BT
SQE Timing
COL (SQE) Delay after CRS de-asserted tcoL 0.65 0.9 1.6 us
COL (SQE) Pulse Duration tcoLp 0.65 1.0 1.6 us
10BASE-T Transmit Timing
tsusj«—pep] tHD3
TX_EN / Input
tsu2 [l tHp2
TX_ER l |nput
tsu1 NPTS thp1
TXD[3:0] >< >< >< >< >< Input
tCRSl tCRSZ
CRS j ; <—L Output
4—>‘ taT
- lid
TX+ Valld >< >< Output
SQE Timing
TX_CLK Input/Output
coL soE Output
tsoep
CrystalLAN™ 100BASE-X and 10BASE-T Transceiver 13

DS206F1


http://www.cirrus.com

!

CIRRUS LOGIC

CS8952

10BASE-T SERIAL RECEIVE TIMING

Parameter Symbol Min Typ Max Unit
RX+/- active to RXDI[0] active tpATA - - 1200 ns
RX+/- active to CRS active tcrs - - 600 ns
RXDJ[0] setup from RX_CLK trDs 35 - - ns
RXD[0] hold from RX_CLK tRDH 50 - - ns
RX_CLK hold after CRS off trcH 5 - - ns
RXDI[0] throughput delay trp - - 250 ns
CRS turn off delay tcrsoFF - - 400 ns

RX+/- w \ IN
tcrRsOFF
lcrs
CRS tRD ouT

tbaTA

RXD[O]

2NV NL ouT

ouT

CrystalLAN™ 100BASE-X and 10BASE-T Transceiver
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CS8952

10BASE-T SERIAL TRANSMIT TIMING

Parameter Symbol Min Typ Max Unit
TX_EN Setup from TX_CLK tEHCH 10 - - ns
TX_EN Hold after TX_CLK tcHEL 10 - - ns
TXD[0] Setup from TX_CLK tbscH 10 - - ns
TXDI[0] Hold after TX_CLK tcHpu 10 - - ns
Transmit start-up delay tsTup - - 500 ns
Transmit throughput delay trep - - 500 ns
teHCH teHEL
TX_EN Input
«—f tDSCH tcHpu
TXDI0] X Input
tstup tpp
g lid
TXH e X X X Output
15
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AUTO NEGOTIATION / FAST LINK PULSE TIMING

Parameter Symbol Min Typ Max Unit
FLP burst to FLP burst teTR 15 16 17 ms
FLP burst width teLpw - 2 - ms
Clock/Data pulses per burst B 17 - 33 ea.
Clock/Data pulse width tpw - 100 - ns
Clock pulse to Data pulse tcto 55.5 64 69.5 us
Clock pulse to clock pulse tcte 111 128 139 us
trLpw
g8
Clock Data Clock
TX+/-

CrystalLAN™ 100BASE-X and 10BASE-T Transceiver
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CIRRUS LOGIC

SERIAL MANAGEMENT INTERFACE TIMING

Parameter Symbol Min Typ Max Unit
MDC Period ty 60 - - ns
MDC Pulse Width twi twH 40 - 60 %
MDIO Setup to MDC (MDIO as input) tvp1 10 - - ns
MDIO Hold after MDC (MDIO as input) tvp2 10 - - ns
MDC to MDIO valid (MDIO as output) tvp3 0 - 40 ns
DIRECTION:

IN or OUT of chip

moc | |\ [ | IN
t|\/|D1 tMDZ
MDIO  |Valid DatalValid Datal IN
tMD3
MDIO Valid Data ouT

CrystalLAN™ 100BASE-X and 10BASE-T Transceiver
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2. INTRODUCTION

The CS8952 isacomplete physical-layer transceiv-
er for 100BASE-TX and 10BASE-T applications.
Additionally, the CS8952 can be used with an ex-
ternal optical module for 100BASE-FX.

2.1  High Performance Analog

The highly integrated mixed-signal design of the
CS8952 eliminates the need for external analog cir-
cuitry such as external transmit or receive filters.
The CS8952 builds upon Cirrus Logic’ sexperience
in pioneering the high-volume manufacturing of
10BASE-T integrated circuits with “true” internal
filters. The CS8952, CS8920, CS8904, and
CS8900 include fifth-order, continuous-time But-
terworth 10BASE-T transmit and receivefilters, al-
lowing those products to meet 10BASE-T wave
shape, emission, and frequency content require-
ments without external filters.

2.2 Low Power Consumption

The CS8952 isimplemented in low power CMOS,
consuming only 135 mA typically. Three low-pow-
er modes are provided to make the CS8952 ideal
for power sensitive applications such as CardBus.

2.3  Application Flexibility

The CS8952's digital interface and operating
modes can be tailored to efficiently support awide
variety of applications. For example, the Media In-
dependent Interface (MI1) supports 100BASE-TX,
100BASE-FX and 10BASE-T NIC cards, switch
ports and router ports. Additionally, the low-laten-
cy “repeater” interface mode minimizes data delay
through the CS8952, facilitating system compli-
ance with overall network delay budgets. To sup-
port 10BASE-T applications, the CS8952 provides
alOBASE-T serial port (Seven-wire ENDEC inter-
face).

24  Typical Connection Diagram

Figure 1 illustrates atypical MI1 to CS8952 appli-
cation with twisted-pair and fiber interfaces. Refer

CS8952

to the Analog Design Considerations section for
detailed information on power supply requirements
and decoupling, crystal and magnetics require-
ments, and twisted-pair and fiber transceiver con-
nections.

3. FUNCTIONAL DESCRIPTION

The CS8952 isacomplete physical-layer transceiv-
er for 100BASE-TX and 10BASE-T applications.
It provides a Physical Coding Sub-layer for com-
munication with an external MAC (Media Access
Controller). The CS8952 also includes a complete
Physica Medium Attachment layer and a
100BASE-TX and 10BASE-T Physica Medium
Dependent layer. Additionally, the CS8952 pro-
vides a PECL interface to an external optical mod-
ule for 100BASE-FX applications.

The primary digital interface to the CS8952 is an
enhanced | EEE 802.3 Media Independent Interface
(MII). The MII supports parallel data transfer, ac-
cess to the CS8952 Control and Status registers,
and severa status and control pins. The CS8952's
operating modes can be tailored to support a wide
variety of applications, including low-latency
100BASE-TX repeaters, switches and MII-based
network interface cards.

For 100BASE-TX applications, the digital data in-
terface can be either 4-bit parallel (nibbles) or 5-bit
parallel (code-groups). For 10BASE-T applica
tions, the digital dataformat can be either 4-bit par-
allel (nibbles) or one-bit serial.

The CS8952 is controlled primarily by configura-
tion registers via the Ml Management Interface.
Additionally, a number of the most fundamental
register bits can be set at power-up and reset time
by connecting pull-up or pull-down resistorsto ex-
ternal pins.

The CS8952's MII interface is enhanced beyond
|EEE requirements by register extensions and the
addition of pins for MIl_IRQ, RX_EN, and 1SO-
DEF signals. The MII_IRQ pin provides an inter-

CrystalLAN™ 100BASE-X and 10BASE-T Transceiver
DS206F1

18


http://www.cirrus.com

!

CS8952

CIRRUS LOGIC

25 MHz 0.1 uF
47kQ [47kQ [15kQ ’—{O}—‘

XTAL_I XTAL_O VSS18 RES VSS17

VDD_Mil 4,99 kQ

MDIO
MDC
TXD RX+ — SHLD
TX_ERITXD[4] 750 510 lﬁfw\ﬁ*
Mil 22 2 TX_CLK ‘
IF AMA— RX_cLK RX- 750 510 lﬁ/\N\/——
g W R _yy AA—+- L2 AN —H
o AN\— RXD[LIPHYAD(1] T+ ]
o AN\— RxD[2]

RXDI[3]/PHYADI[3
w0 W R0 3] ‘

49.9Q 4990

RJ45

P NWN OO N®

AN\— RX_ER/RXD[4JPHYAD[4] 4 SHLD

222 AN\— RX_DV/MI_DRV P
\\M\— coLPHYADO . 1
330

22\ \— crs/PHYAD2] 0.1pF 0.1 pF 0.01 pF

2KV

Cs8952
VDD_MIl

4.7k

LPSTRT +5V
RX_EN

PWRDN
REPEATER 0.1pF

BPSCR =
CONTROL BP4B5B SIGNAL+ ' 1300 M u
SIGNAL- 1910 AW

IF BPALIGN
LPBK
ISODEF
10BT_SER
RESET
MILIRQ

FIBER
TRANSCEIVER

SPEED10

TX_NRZ-
TX_NRZ+
— RX_NRZ- 1 RD-

RX_NRZ+ RD+
VDD_MIl +— VEE
> 1300 130Q wv
<G/ 680 Q
»—{>’—/\/W7 LEDL 1 BN

P 6800 0.1 yF 0.1 pF] |
W 1

&/ 680 0
.
dgf 680 O TXSLEWO [— NC
’_‘ >'—Wv7 LED4 TXSLEW1 [— NC
aw 680 0

\ > AAA LED5 ANO — NC
AN1 — NC
VDD_MII TCM
+5V
10uF) 0.1 pF
= —
VDD
10pF |01 pF
.

SPEED100

J

RSVD VSS TESTO TEST1

Figure 1. Typical Connection Diagram
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rupt signal to the controller when a change of state
has occurred in the CS8952, eliminating the need
for the system to poll the CS8952 for state changes.
The RX_EN signal allows the receiver outputs to
be electrically isolated. The ISODEF pin controls
the value of register bit ISOLATE in the Basic
Mode Control Register (address 00h) which in turn
electrically isolates the CS8952's M1 data path.

3.1 Major Operating Modes

The following sections describe the four maor op-
erating modes of the CS8952:

- 100BASE-X MII Modes (TX and FX)
- 100BASE-X Repeater Modes

- 10BASE-T MII Mode

- 10BASE-T Seriad Mode

The choice of operating speed (10 Mb/s versus
100 Mb/s) is made using the auto-negotiation input
pins (ANO, AN1) and/or the auto-negotiation Ml|
registers. The auto-negotiation capability also is
used to select a duplex mode (full or half duplex).
Both speed and duplex modes can either be forced
or negotiated with the far-end link partner.

The digital interface mode (MII, repeater, or
10BASE-T serid) is selected by input pins
BPALIGN, BP4B5B and 10BT_SER as shown in
Table 1. Speed and duplex selection are made
through the AN[1:0] pins as shown in Table 5.

Operating Mode |BPALIGN| BP4B5B | 10BT_SER

100BASE-X Ml 0 0 0

10BASE-T MIl 0 0 0
Table 1.

CS8952

Operating Mode |BPALIGN | BP4B5B | 10BT_SER
100BASE-X 1 Don't 0
Repeater Care
0 1 0

10BASE-T Serial Don't Don't 1

Care Care

Table 1.
3.1.1 100BASE-X MII Application (TX

and FX)

The CS8952 provides an IEEE 802.3-compliant
MII interface. Datais transferred across the Ml in
four-bit paralel (nibble) mode. TX _CLK and
RX_CLK are nominaly 25 MHz for 100BASE-X.

The 100BASE-X mode includes both the TX and
FX modes, as determined by pin BPSCR (bypass
scrambler), or the BPSCR hit (bit 13) in the Loop-
back, Bypass, and Receiver Error Mask Register
(address 18h). In FX mode, an external optical
module is connected to the CS8952 via pins
TX_NRZ+, TX_NRZ-, RX_NRZ+, RX_NRZ-,
SIGNAL+, and SIGNAL-. In FX mode, the MLT-
3/NRZI conversion blocks and the scrambler/de-
scrambler are bypassed.

3.1.1.1 Symbol Encoding and Decoding

In 100BA SE-X modes, 4-bit nibble transmit datais
encoded into 5-bit symbols for transmission onto
the media as shown in Tables 2 and 3. The encod-
ing is necessary to allow data and control symbols
to be sent consecutively along the same media
transparent to the MAC layer. This encoding caus-
es the symbol rate transmitted across the wire (125
symbols/second) to be greater than the actual data
rate of the system (100 symbols/second).

DATA and CONTROL Codes (RX_ER =0 or TX_ER = 0)
Name | 5-bit Symbol | 4-bit Nibble | Comments
DATA (Note 1)
0 11110 0000
1 01001 0001
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DATA and CONTROL Codes (RX_ER =0or TX_ER =0)
Name 5-bit Symbol | 4-bit Nibble Comments
2 10100 0010
3 10101 0011
4 01010 0100
5 01011 0101
6 01110 0110
7 01111 0111
8 10010 1000
9 10011 1001
A 10110 1010
B 10111 1011
C 11010 1100
D 11011 1101
E 11100 1110
F 11101 1111
CONTROL (Note 2)
| 11111 0101 IDLE (Note 3)
J 11000 0101 First Start of Stream Symbol
K 10001 0101 Second Start of Stream Symbol
T 01101 0000 First End of Stream Symbol
R 00111 0000 Second End of Stream Symbol
1. DATA code groups are indicated by RX_DV =1
2. CONTROL code groups are inserted automatically during transmission in response to
TX_EN. They are not generated through any combination of TXD[3:0] or TX_ER.
3. IDLE isindicated by RX_DV = 0.
Table 2. 4B5B Symbol Encoding/Decoding
Code Violations (RX_ER =10or TX_ER =1)
Error Report
Normal Mode 4-bit Mode 4-bit
Name 5-bit Symbol Nibble Nibble Comments
CONTROL (Note 1)
I 11111 0000 0000 This portion of the table relates received
J 11000 0000 0000 5-bit symbols to received 4-bit nibbles
K 10001 0000 0000 only. The control code groups may not
T 01101 0000 0000 fbrzrt;:hsmltted in the data portion of the
R 00111 0000 0000
CODE VIOLATIONS
H 00100 0000 0000
VO 00000 0110 or 0101 (Note 2) 0001
V1 00001 0110 or 0101 (Note 2) 0111
V2 00010 0110 or 0101 (Note 2) 1000
V3 00011 0110 or 0101 (Note 2) 1001
V4 00101 0110 or 0101 (Note 2) 1010
V5 00110 0110 or 0101 (Note 2) 1011
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Code Violations (RX_ER =1or TX_ER =1)
Error Report
Normal Mode 4-bit Mode 4-bit
Name 5-bit Symbol Nibble Nibble Comments
V6 01000 0110 or 0101 (Note 2) 1100
V7 01100 0110 or 0101 (Note 2) 1101
V8 10000 0110 or 0101 (Note 2) 1110
V9 11001 0110 or 0101 (Note 2) 1111
1. CONTROL code groups become violations when found in the data portion of the frame.

2. Invalid code groups are mapped to 5h unless the Code Error Report select bit in the Loopback,
Bypass, and Receiver Error Mask Register (address 18h) is set, in which case invalid code groups are

mapped to 6h.

Table 3. 4B5B Code Violation Decoding

3.1.1.2 100 Mb/s Loopback

One of two internal 100BASE-TX loopback modes
can be selected. Loca loopback redirects the
TXDI[3:0] input data to RXD[3:0] data outputs
through the 4B5B coders and scramblers. Local
loopback is selected by asserting pin LPBK, by set-
ting the LPBK bit (bit 14) in the Basic Mode Con-
trol Register (address 00h) or by setting bits 8 and
11 in the Loopback, Bypass, and Receiver Error
Mask Register (address 18h) as shown in Table 4.

Remote |oopback redirectsthe analog lineinterface
inputs to the analog line driver outputs. Remote
loopback is selected by setting bit 9 in the Loop-
back, Bypass, and Receiver Error Mask Register
(address 18h) as shown in Table 4.

Remote PMD Function
Loopback|Loopback
(bit 9) (bit 8)
0 0 No Loopback
0 1 Local Loopback (toward MiIl)
1 0 Remote Loopback (toward line)
1 1 Operation is undefined
Table 4.

When changing between local and non-loopback
modes, the data.on RXD[3:0] will be undefined for
approximately 330 ps.

3.1.2 100BASE-X Repeater Application

The CS8952 provides two low latency modes for
repeater applications. These are selected by assert-
ing either pin BPALIGN or BP4B5B. Both pins
have the effect of bypassing the 4B5B encoder and
decoder. Bypassing the coders decreases latency,
and uses a 5-bit wide parallel code group interface
on pins RXD[4:0] and TXD[4:0] instead of the 4-
bit wide MII nibbleinterface on pinsRXD[3:0] and
TXDI[3:0]. In repeater mode, pin RX_ER is rede-
fined as the fifth receive data bit (RXD4), and pin
TX_ER is redefined as the fifth transmit data bit
(TXD4).

BPALIGN can aso be selected by setting bit 12 in
Loopback, Bypass, and Receiver Error Mask Reg-
ister (address 18h). BP4AB5B can be selected by set-
ting bit 14 of the same register.

Pin BPALIGN causes more of the CS8952 to be
bypassed than the BP4B5B pin. BPALIGN also by-
passes the scrambl er/descrambler, and the NRZI to
NRZ converters (see Figure 1). Also, for repeater
applications, pin REPEATER should be asserted to
redefine the function of the CRS (carrier sense) pin.
The REPEATER function may also be invoked by
setting bit 12 in the PCS Sublayer Configuration
Register (address 17h).

For repeater applications, the RX_EN pin can be
used to gate the recelve data pins (RXD[4:0],
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RX_CLK, RX_DV, COL, and CRS) onto a shared,
external repeater system bus.

3.1.3 10BASE-T MII Application

The digital interface used in this mode is the same
as that used in the 100BASE-X MII mode except
that TX_CLK and RX_CLK are nominaly
2.5MHz.

The CS8952 includesafull-featured 10BASE-T in-
terface, as described in the following sections.

3.1.3.1 Full and Half Duplex operation

The 10BASE-T function supports full and half du-
plex operation as determined by pins AN[1:0]
and/or the corresponding M| register bits. (See Ta-
ble5).

3.1.3.2 Coallison Detection

If half duplex operation is selected, the CS8952 de-
tects a 10BASE-T collision whenever the receiver
and transmitter are active simultaneously. When a
collision is present, the collision is reported on pin
COL. Collision detection is undefined for full-du-
plex operation.

3.1.3.3 Jabber

The jabber timer monitors the transmitter and dis-
ablesthetransmission if the transmitter isactivefor
greater than approximately 105 ms. Thetransmitter
stays disabled until approximately 406 ms after the
internal transmit request is no longer enabled.

3.1.34

To prevent disruption of network operation dueto a
faulty link segment, the CS8952 continually moni-
torsthe 10BASE-T receive pair (RXD+ and RXD-)
for packets and link pulses. After each packet or link
pulse is received, an internal Link-Loss timer is
started. Aslong as apacket or link pulseisreceived
before the Link-L osstimer finishes (between 50 and
100 ms), the CS8952 maintains normal operation. If
no receive activity is detected, the CS8952 disables

Link Pulses

CS8952

packet transmission to prevent “blind” transmis-
sions onto the network (link pulses are till sent
while packet transmission isdisabled). To reactivate
transmission, the receiver must detect asingle pack-
et (the packet itself is ignored), or two normal link
pulses separated by more than 6 ms and no more
than 50 ms.

The CS8952 automatically checks the polarity of
the receive half of the twisted pair cable. To detect
areversed pair, the receiver examines received link
pulses and the End-of-Frame (EOF) sequence of
incoming packets. If it detects at least one reversed
link pulse and at least four frames in a row with
negative polarity after the EOF, the receive pair is
considered reversed. If the polarity is reversed and
bit 1 of the 10BASE-T Configuration Register (ad-
dress 1Ch), is set, the CS8952 automatically cor-
rectsareversal.

In the absence of transmit packets, the transmitter
generates link pulses in accordance with
Section 14.2.1.1 of the Ethernet standard. Trans-
mitted link pulses are positive pulses, one bit time
wide, typically generated at a rate of one every
16 ms. The 16 ms timer also starts whenever the
transmitter completes an End-of-Frame (EOF) se-
guence. Thus, alink pulse will be generated 16 ms
after an EOF unless there is another transmitted
packet.

3.1.35 Receiver Squelch

The 10BASE-T squelch circuit determines when
valid data is present on the RXD+/RXD- pair. In-
coming signals passing through the receive filter
are tested by the squelch circuit. Any signal with
amplitude less than the squelch threshold (either
positive or negative, depending on polarity) is re-
jected.

3.1.3.6 10BASE-T Loopback

When Loopback is selected, the TXD[3:0] pinsare
looped back into the RXD[3:0] pins through the
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Manchester Encoder and Decoder. Selection is
madevia

- setting bit 14 in the Basic Mode Control
Register (address 00h) or

- setting bits 8 and 11 in the Loopback, By-
pass, and Recelver Error Mask Register
(address 18h) or

- asserting the LPBK pin.

3.1.3.7 Carrier Detection

Thecarrier detect circuit informsthe MAC that val-
id receive data is present by asserting the Carrier
Sensesignal (CRS) assoonit detectsavalid bit pat-
tern (1010b or 0101b for 10BASE-T). During nor-
mal packet reception, CRS remains asserted while
the frame is being received, and is de-asserted
within 2.3 bit times after the last low-to-high tran-
sition of the End-of-Frame (EOF) sequence. When-
ever the receiver isidle (no receive activity), CRS
is de-asserted.

3.1.4 10BASE-T Serial Application

This mode is selected when pin 10BT_SERis as-
serted during power-up or reset, and operates simi-
lar to the 10BASE_T MII mode except that datais
transferred serially on pins RXDO0 and TXDO using

CS8952

al0 MHz RX_CLK and TX_CLK. Receivedatais
framed by CRS rather than RX_DV.

3.2 Auto-Negotiation

The CS8952 supports auto-negotiation, which is
the mechanism that alows the two devices on ei-
ther end of an Ethernet link segment to share infor-
mation and automatically configure both devices
for maximum performance. When configured for
auto-negotiation, the CS8952 will detect and auto-
matically operate full-duplex at 100 Mb/sif the de-
vice on the other end of the link segment also
supports full-duplex, 100 Mb/s operation, and
auto-negotiation. The CS8952 auto-negotiation ca
pability is fully compliant with the relevant por-
tions of section 28 of the |EEE 802.3u standard.

The CS8952 can auto-negotiate both operating
speed (10 versus 100 Mb/s), duplex mode (half du-
plex versus full duplex), and flow control (pause
frames), or alternatively can be set not to negotiate.
At power-up and reset times, the auto-negotiation
mode is selected viathe auto-negotiation input pins
(ANJ[1:0]). This selection can later be changed us-
ing the Auto-Negotiation Advertisement Register
(address 04h).

Pins AN[1:0] are three level inputs, and have the
function shown in Table 5.
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AN1 ANO Forced/ | Speed | Full/Half
Auto (Mb/s) | Duplex

Low Floating Forced 10 Half
High Floating Forced 10 Full

Floating Low Forced 100 Half

Floating High Forced 100 Full

Floating | Floating | Auto-Neg | 100/10 | Full/Half
Low Low Auto-Neg 10 Half
Low High Auto-Neg 10 Full
High Low Auto-Neg 100 Half
High High Auto-Neg 100 Full

Tableb.

Auto-Negotiation encapsulates information within
aburst of closely spaced Link Integrity Test Pulses,
referred to as a Fast Link Pulse (FLP) Burst. The
FLP Burst consists of a series of Link Integrity
Pulses which form an alternating clock / data se-
guence. Extraction of the data bits from the FLP
Burst yieldsaLink Code Word which identifiesthe
capability of the remote device.

In order to support legacy 10 and 100 Mb/s devic-
es, the CS8952 also supports parallel detection. In
parallel detection, the CS8952 monitors activity on
the media to determine the capability of the link
partner even without auto-negotiation having oc-
curred.

3.3 Reset Operation
Reset occursin responseto six different conditions:

1) There is a chip-wide reset whenever the RE-
SET pin is high for at least 200 ns. During a
chip-widereset, all circuitry and registersin the
CS8952 are reset.

2) When power is applied, the CS8952 maintains
reset until the voltage at the VDD supply pins
reaches approximately 3.6 V. The CS38952
comesout of reset once VDD isgreater than ap-
proximately 3.6 V and the crystal oscillator has
stabilized.

3) There is a chip-wide reset whenever the RE-

CS8952

SET bit (bit 15 of the Basic Mode Control Reg-
ister (address 00h)) is set.

4) Digital circuitry is reset whenever bit O of the
PCS Sub-Layer Configuration Register (ad-
dress 17h) isset. Analog circuitry is unaffected.

5) Analog circuitry isreset and recalibrated when-
ever the CS8952 enters or exits the power-
down state, as requested by pin PWRDN.

6) Analog circuitry isreset and recalibrated when-
ever the CS8952 changes between 10 Mb/s and
100 Mb/s modes.

After areset, the CS8952 latchesthe signalson var-
ious input pins in order to initialize key registers
and goes through a self configuration. This in-
cludes calibrating on-chip analog circuitry. Time
required for the reset calibration istypically 40 ms.
External circuitry may access registers internal to
the CS8952 during this time. Reset and calibration
complete is indicated when bit 15 of the Basic
Mode Control Register (address 00h) is clear.

34 LED Indicators

The LEDx, SPD100, and SPD10 output pins pro-
vide status information that can be used to drive
LEDs or can be used as inputs to external control
circuitry. Indication options include: receive activ-
ity, transmit activity, collision, carrier sense, polar-
ity OK, descrambler synchronization status, auto-
negotiation status, speed (10 vs. 100), and duplex
mode.

4. MEDIA INDEPENDENT INTERFACE
(MI1)

The Media Independent Interface (MI1) provides a
simple interconnect to an external Media Access
Controller (MAC). This connection may be chip to
chip, motherboard to daughterboard, or a connec-
tion between two assemblies attached by a limited
length of shielded cable and an appropriate connec-
tor.

The MII interface uses the following pins:
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STATUSPins

- COL - Coallision indication, valid only for
half duplex modes.

- CRS- Carrier Senseindication

SERIAL MANAGEMENT Pins
-  MDIO - abi-directional serial data path
- MDC - clock for MDIO (16.7 MHz max)

- MII_IRQ - Interrupt indicating change in
the Interrupt Status Register (address 11h)

RECEIVE DATA Pins
- RXDJ[3:0] - Parallel data output path
-  RX_CLK - Recovered clock output

- RX_DV - Indicates when receive data is
present and valid

- RX_ER - Indicates presence of error in re-
ceived data

- RX_EN - Can be used to tri-state receiver
output pins

TRANSMIT DATA Pins
- TXD[3:0] - Parallel datainput path
- TX_CLK - Transmit clock

- TX_EN - Indicates when transmit data is
present and valid

- TX_ER - Request to transmit a 100BA SE-
T HALT symbol, ignored for 10BASE-T
operation.

The interface uses TTL signa levels, which are
compatible with devices operating at a hominal
supply voltage of either 5.0 or 3.3 volts. It is capa-
ble of supporting either 10 Mb/s or 100 Mb/s data
rates transparently. That is, al signaling remains
identical at either datarate; only the nominal clock
frequency is changed.

CS8952

41 MIl Frame Structure

Data frames transmitted through the M1l have the
following format:

Preamble Start of Data End of

(7 Bytes) Frame Frame
Delimiter Delimiter
(1 Byte)

Each frame is preceded by an inter-frame gap. The
inter-frame gap is an unspecified time during
which no data activity occurs on the media as indi-
cated by the de-assertion of CRS for the receive
path and TX_EN for the transmit path.

The Preamble consists of seven bytes of 10101010.

The Start of Frame Delimiter consists of a single
byte of 10101011.

Data may be any number of bytes.

The End of Frame Delimiter is conveyed by the de-
assertion of RX_DV and TX_EN for receive and
transmit paths, respectively.

Transmission and/or reception of each byte of data
isdone one nibble at atimein the following order:

Firgt Bit —y MAC's Serial Bit Stream
Lsg [Dojp1/p2p3lp4lpspelp7] Mse

First | | Second
Nibble CT
|
|

© Nibble

LSB [po—L - b —|- - -

MII S R A
D1

Nibble 3

Stream D2 I

MSB |D3

_______

42 MIIl RecaveData

The presence of recovered data on the RXD[3:0]
bus is indicated by the assertion of RX_DV.
RX_DV will remain asserted from the beginning of
the preamble (or Start of Frame Delimiter if pream-
ble is not used) to the End of Frame Delimiter.
Once RX_DV isasserted, valid datawill be driven
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onto RXD[3:0] synchronously with respect to
RX_CLK.

Receive errors are indicated during frame reception
by the assertion of RX_ER. It indicatesthat an error
was detected somewhere in the frame currently be-
ing transferred across the MII. RX_ER will transi-
tion synchronously with respect to the RX_CLK,
and will be held high for onecyclefor each error re-
ceived. Itisuptothe MAC to ensurethat aCRC er-
ror is detected in that frame by the Logica Link
Control. Figure 2 illustrates reception without er-
rors, and Figure 3 illustrates reception with errors.

43 MII Transmit Data

TX_EN is used by the MAC to signal to the
CS8952 that valid nibbles of data are being present-
ed across the M1l via TXD[3:0]. TX_EN must be
asserted synchronously with the first nibble of pre-
amble, and must remain asserted as long as valid
datais being presented to the MII.

TX_EN must be de-asserted within one TX_CLK
cycle after the last nibble of data (CRC) has been

CS8952

presented to the CS8952. When TX_EN is not as-
serted, dataon TXD[3:0] isignored.

Transmit errors should be signaled by the MAC by
asserting TX_ER for oneor more TX_CLK cycles.
TX_ER must be synchronous with TX_CLK. This
will cause the CS8952 to replace the nibble with a
HALT symbol in the frame being transmitted. This
invalid data will be detected by the receiving PHY
and flagged as a bad frame. Figure 4 illustrates
transmission without errors, and Figure 5 illustrates
transmission with errors,

44  MIl Management Interface

The CS8952 provides an enhanced | EEE 802.3 M|
Management Interface. The interface consists of
three signals. a bi-directional serial data line
(MDIQ), a data clock (MDC), and an optional in-
terrupt signal (MI1_IRQ). The Management Inter-
face can be used to access status and control
registers internal to the CS8952. The CS8952 im-
plements an extended set of 16-bit MII registers.
Eight of theregisters are defined by the IEEE 802.3

C

RX_DV

RXD[3:0]

Preamble/SFD
RX_ER

X

DATA

Figure 2. Reception without errors

C

RX_DV

RXD[3:0]

XX

Preamble/SFD
RX_ER

DATA

DATA
__CC

Figure 3. Reception with errors
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TX_EN

TXD[3:0]

Preamble/SFD
TX_ER

DATA

Figure4. Transmission without errors

e [T LML L L L L L L L L LT

C

TX_EN

TXD[3:0]

iXHALM

Preamble/SFD
TX_ER

DATA

Figure5. Transmission with errors

specification, whilethe remaining registers provide
enhanced monitoring and control capabilities.

Asmany as 31 devices may share asingle Manage-
ment Interface. A unique five-bit PHY address is
associated with each device, with all devices re-
sponding to PHY address 00000. The CS8952 de-
termines its PHY address at power-up or reset
through the PHY AD[4:0] pins.

45 MIl Management Frame Structure

Frames transmitted through the M1l Management
Interface have the following format (Table 6):

When the management interface isidle, the MDIO
signal will betri-stated, and the MAC isrequired to
keep MDIO pulled to alogic ONE.

At the beginning of each transaction, the MAC will
typically send a sequence of 32 contiguous logic
ONE bits on MDIO with 32 corresponding clock
cycleson MDC to provide the CS8952 with a pat-
tern that it can use to establish synchronization.
Optionally, the CS8952 may be configured to oper-
ate without the preamble through bit 9 of the PCS
Sub-Layer Configuration Register (address 17h).

Preamble Start of Opcode PHY Register Turnaround Data Idle
(32 bits) Frame (2 bits) Address Address (2 bits) (16 bits)
(2 bits) (5 bits) (5 bits)
Table 6. Format for Frame Transmitted through the M1 Management Interface
The Start of Frameisindicated by a 01 bit pattern.
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A read transaction is indicated by an Opcode of 10
and awrite by 01.

The PHY Addressisfive bits, with the most signif-
icant bit sent first. If the PHY address included in
the frame is not 00000 or does not match the PHY -
AD field of the Self Status Register (address 19h),
therest of the frame isignored.

The register address is five bits, with the most sig-
nificant bit sent first, and indicates the CS8952 reg-
ister to be written to/read from.

The Turnaround time is a two bit time spacing be-
tween when the MAC drives the last register ad-
dress bit onto MDIO and the data field of a
management frame in order to avoid contention
during a read transaction. For a read transaction,
the MAC should tri-state the MDIO pin beginning
on the first bit time, and the CS8952 will begin
driving the MDIO signal to a logic ZERO during
the second bit time. During write transactions,
since the MDIO direction does not need to be re-
versed, the MAC will drive the MDIO to a logic
ONE for thefirst bit time and alogic ZERO for the
second.

The data field is always 16 bits in length, with the
most significant bit sent first.

5. CONFIGURATION

The CS8952 can be configured in avariety of ways.
All control and status information can be accessed
via the MIl Seria Management Interface. Addi-
tionally, many configuration options can be set at
power-up or reset timesviaindividual control lines.
Some configuration capabilities are available at
any time viaindividual control lines.

5.1 Configuration At Power-up/Reset

Time
At power-up and reset time, the following pins are
used to configure the CS8952.

Pin Name Function

10BT_SER |Select 10BASE-T serial mode

ANJ[1:0] Select auto-negotiation mode

BP4B5B Bypass 4B5B coders

BPALIGN Bypass 4B5B coders and scramblers

BPSCR Bypass scramblers, enter FX mode

ISODEF Electrically isolate Ml after reset

LPSTRT Start in low power mode

PHYAD[4:0] |Set MIl PHY address

REPEATER |Control definition of CRS pin, enable
carrier integrity monitor and SQE func-
tion

MIl_DRV Set MII driver strength

TCM Set TX_CLK mode

TXSLEWTI1:0]|Set 100BASE-TX transmitter output
slew rate

5.2  Configuration Via Control Pins

Thefollowing pinsarefor dedicated control signals
and can be used at any time to configure the
CS8952.

Pin Name Function
LPBK Enter loopback mode
PWRDN |Enter power-down mode
RESET Reset

5.3 Configuration viathe MII

The CS8952 supports configuration by software
control through the use of 16-bit configuration and
status registers accessed via the MDIO/MDC pins
(M1l Management Interface). Thefirst sevenregis-
ters are defined by the IEEE 802.3 specification.
Additional registers extend the register set to pro-
vide enhanced monitoring and control capabilities.
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6. CS8952 REGISTERS

The CS8952 register set is comprised of the 16-bit
status and control registers described below. A de-
tailed description each register follows.

Register Address Description Type
Oh Basic Mode Control Register Read/Write
1h Basic Mode Status Register Read-Only
2h PHY Identifier #1 Read-Only
3h PHY Identifier #2 Read-Only
4h Auto-Negotiation Advertisement Register Read/Write
5h Auto-Negotiation Link Partner Ability Register Read-Only
6h Auto-Negotiation Expansion Register Read-Only
7h Auto-Negotiation Next Page Transmit Register Read/Write

8h through Fh Reserved by IEEE 802.3 Working Group -
10h Interrupt Mask Register Read/Write
11h Interrupt Status Register Read-Only
12h Disconnect Count Register Read-Only
13h False Carrier Count Register Read-Only
14h Scrambler Key Initialization Register Read/Write
15h Receive Error Count Register Read-Only
16h Descrambler Key Initialization Register Read/Write
17h PCS Sub-Layer Configuration Register Read/Write
18h Loopback, Bypass and Receiver Error Mask Register Read/Write
19h Self-Status Register Read/Write
1Ah Reserved -
1Bh 10BASE-T Status Register Read-Only
1Ch 10BASE-T Configuration Register Read/Write
1Dh through 1Fh  |Reserved -
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6.1  Basic Mode Control Register - Address 00h
15 14 13 12 11 10 9 8
ng;vg/:tre Loopback SEIF; ec(tei((j)n AILEJ:]Oz;tI:IIEg Power Down Isolate Aiteos-tsgg Duplex Mode
7 6 5 4 3 2 1 0
| Collision Test | Reserved |
BIT NAME TYPE RESET DESCRIPTION

15 Software Reset Read/Set |0 Setting this bit performs a chip-wide reset. All status
and control registers are set to their default states,
and the analog circuitry is re-calibrated. This bit is an
Act-Once bit which is cleared once the reset and re-
calibration have completed.

This bit will also be set automatically while the analog
circuitry is reset and re-calibrated during mode
changes.

14 Loopback Read/Write |0 When set, the CS8952 is placed in a loop back
mode. Any data sent on the transmit data path is
returned on the receive data path. Loopback mode is
entered regardless of whether 10 Mb/s or 100 Mb/s
operation has been configured.

This bit will be set upon the assertion of the LPBK
pin, and will be automatically cleared upon its deas-
sertion.

13 Speed Selection Read/Write |If auto-negotiation {When bit 12 is clear, setting this bit configures the

is enabled via the |CS8952 for 100 Mb/s operation. Clearing this bit sets
ANJ1:0] pins, reset |the configuration at 10 Mb/s. When bit 12 is set, this
to 1; otherwise, bit is ignored.

resetto O

12 Auto-Neg Enable  |Read/Write |If auto-negotiation |Setting this bit enables the auto-negotiation process.
is enabled via the [When this bit is set, bits 13 and 8 have no affect on
AN[1:0] pins, reset |the link configuration. The link configuration is deter-
to 1; otherwise, mined by the auto-negotiation process. Clearing this
resetto 0 bit disables auto-negotiation.

11 Power Down Read/Write |0 When this bit is set, the CS8952 enters a low power
consumption state. Clearing this bit allows normal
operation.

Note: This bit is disabled, and writes to this bit are
ignored when the National Compatibility Mode bit of
the 10BASE-T Configuration Register (address 1Ch)
is set.

10 Isolate Read/Write |If PHYAD = Setting this bit causes the MII data path to be electri-
00000, reset to 1; |cally isolated by tri-stating all data outputs (i.e.
otherwise reset to |TX_CLK, RX_CLK, RX_DV, RX_ER, RXD[3:0], COL,
the value on the |and CRS). In addition the CS8952 will not respond to
ISODEF pin the TXDJ[3:0], TX_EN, and TX_ER inputs. It will, how-

ever, respond to MDIO and MDC. Clearing this bit
allows normal operation.
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BIT NAME TYPE RESET DESCRIPTION

9 Restart Auto-Neg |Read/Set |0 Setting this bit causes auto-negotiation to be
restarted. It is an Act-Once bit which is cleared once
auto-negotiation has begun. Clearing this bit has no
effect on the auto-negotiation process.

8 Duplex Mode R/W If auto-negotiation |When bit 12 is clear, this bit controls the Full-

is enabled via the |Duplex/Half-Duplex operation of the part. When set,

AN[1:0] pins, reset |the part is configured for Full-Duplex operation, and

to 0; otherwise, when clear the part is configured for Half Duplex

resetto 1 operation. The setting of this bit is superseded by
auto-negotiation, and thus has no effect if bit 12 is
set.

7 Collision Test R/W 0 When set, the COL pin will be asserted within 10 bit
times in response to the assertion of TX_EN. Upon
the deassertion of TX_EN, COL will be deasserted
within 4 bit times. When Collision Test is clear, COL
functions normally.

6:0 Reserved Read Only |000 0000
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15

Basic Mode Satus Register - Address 01h

14

13

12

CS8952

11 10 9 8

100BASE-T4

100BASE-TX/
Full Duplex

Half Duplex

100BASE-TX/

10BASE-T/
Full Duplex

10BASE-T/

Half Duplex Reserved

7 6

5

4

3 2 1 0

Reserved

MF Preamble
Suppression

Auto-Neg
Complete

Remote Fault

Auto-Neg Extended

Ability Jabber Detect | . - bility

Link Status

BIT

NAME

TYPE

RESET

DESCRIPTION

15

100BASE-T4

Read Only

The CS8952 does not support 100BASE-T4 opera-
tion, so this bit will always read 0.

14

100BASE-TX/Full
Duplex

Read Only

When this bit is set, it indicates that the CS8952 is
capable of 100BASE-TX Full-Duplex operation. This
bit reflects the status of the L00BASE-TX/Full-Duplex
bit in the Auto-Negotiation Advertisement Register
(address 04h).

100BASE-TX/Half
Duplex

Read Only

When this bit is set, it indicates that the CS8952 is
capable of 100BASE-TX Half-Duplex operation. This
bit reflects the status of the 100BASE-TX/Half
Duplex bit in the Auto-Negotiation Advertisement
Register (address 04h).

10BASE-T/Full
Duplex

Read Only

When this bit is set, it indicates that the CS8952 is
capable of 10BASE-T Full-Duplex operation. This bit
reflects the status of the 10BASE-T/Full Duplex bit in
the Auto-Negotiation Advertisement Register
(address 04h).

10BASE-T/Half
Duplex

Read Only

When this bit is set, it indicates that the CS8952 is
capable of 10BASE-T Half-Duplex operation. This bit
reflects the status of the 10BASE-T/Half Duplex bit in
the Auto-Negotiation Advertisement Register
(address 04h).

10:7

Reserved

Read Only

0000

MF Preamble Sup-
pression

Read Only

When set, this bit indicates that the CS8952 is capa-
ble of accepting management frames regardless of
whether they are preceded by the preamble pattern.
When clear, it indicates that the management frame
must be preceded by the preamble pattern to be con-
sidered valid. This bit reflects the status of the MR
Preamble Enable bit in the PCS Sub-Layer Configu-
ration Register (address 17h).

Auto-Neg Complete

Read Only

This bit is set to a 1 when the auto-negotiation pro-
cess has completed. This is an indication that data is
valid in the Auto-Negotiation Advertisement Register
(address 04h), the Auto-Negotiation Link Partner
Ability Register (address 05h), and the Auto-Negotia-
tion Expansion Register (address 06h).

Remote Fault

Read Only

When auto-negotiation is enabled, this bit is set if the
Remote Fault bit is set in the Auto-Negotiation Link
Partner Ability Register (address 05h). When auto-
negotiation is disabled, this bit will be set when a Far-
End Fault Indication for 100BASE-TX is detected.
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BIT NAME

TYPE

RESET

DESCRIPTION

w

Auto-Neg Ability

Read Only

This bit indicates that the CS8952 has auto-negotia-
tion capability. Therefore this bit will always read
back a value of 1.

N

Link Status

Read Only

When set, this bit indicates that a valid link has been
established. Upon a link failure, this bit is cleared and
latched. It will remain cleared until this register is
read.

=

Jabber Detect

Read Only

In 10BASE-T mode, if the last transmission is longer
than 105 ms, then the packet output is terminated by
the jabber logic and this bit is set. If JabberiE (Inter-
rupt Mask Register (address 10h), bit 3) is set, an Mll
Interrupt will be generated.

This bit is implemented with a latching function so
that the occurrence of a jabber condition causes it to
become set until it is cleared by a read to this regis-
ter, a read to the Interrupt Status Register (address
11h), or a reset.

No jabber detect function has been defined for
100BASE-TX.

o

Extended Capability

Read Only

This bit indicates that an extended register set may
be accessed (registers beyond address 01h). This bit
always reads back a value of 1.
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6.3 PHY ldentifier, Part 1 - Address 02h

15 14 13 12 11 10 9 8
| Organizationally Unique Identifier: Bits[3:10] |
7 6 5 4 3 2 1 0
| Organizationally Unique Identifier: Bits[11:18] |
BIT NAME TYPE RESET DESCRIPTION
15:0 |Organizationally Read/Write |001Ah This identifier is assigned to PHY manufacturers by

Unique Identifier
(bits 3:18)

the IEEE. Its intention is to provide sufficient informa-
tion to support 10/100 Management as defined in
Clause 30.1.2 of the IEEE 802.3 specification.

This register contains bits [3:18] of the OUI. Bit 3 of
the OUI is located in bit 15 of the PHY Identifier, bit 4
of the OUl is in bit 14, and so on.

Note: This field is disabled, and writes to this bit are
ignored when the National Compatibility Mode bit of
the 10BASE-T Configuration Register (address 1Ch)
is set.
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6.4

PHY Identifier, Part 2 - Address 03h

15 14

13

12

11 10 9 8

Organizationally Unique Identifier - Bits[19:24] | Part Number |

7 6

5

4

3 2 1 0

Part Number

Revision Number |

BIT

NAME

TYPE

RESET

DESCRIPTION

15:10

Organizationally
Unique Identifier
(bits 19:24)

Read/Write

00 1000

This identifier is assigned to PHY manufacturers by
the IEEE. Its intention is to provide sufficient informa-
tion to support 10/100 Management as defined in
Clause 30.1.2 of the IEEE 802.3 specification.

This register contains bits [19:24] of the OUI. Bit 19
of the OUl is located in bit 15 of this register, bit 20 of
the OUI is in bit 14, and so on.

Note: This field is disabled, and writes to this bit are
ignored when the National Compatibility Mode bit of
the 10BASE-T Configuration Register (address 1Ch)
is set.

Part Number

Read/Write

10 0000

These bits indicate the CS8952 part number. It has
been set to a value of 100000.

Note: This field is disabled, and writes to this bit are
ignored when the National Compatibility Mode bit of
the 10BASE-T Configuration Register (address 1Ch)
is set.

Revision Number

Read/Write

0001

These bits indicate the CS8952 part revision.

Rev. A 0000
Rev. B 0001
etc.

Note: This field is disabled, and writes to this bit are
ignored when the National Compatibility Mode bit of
the 10BASE-T Configuration Register (address 1Ch)
is set.
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6.5  Auto-Negotiation Advertisement Register - Address 04h
15 14 13 12 11 10 9 8
| NextPage | Acknowledge | Remote Fault | Technology Ability Field
7 6 5 4 3 2 1 0
| Technology Ability Field | Protocol Selector Field
BIT NAME TYPE RESET DESCRIPTION

15 Next Page Read/Write |0 When set, this bit enables the ability to exchange
Next-Pages with the link partner. This bit should be
cleared if it is not desired to engage in Next Page
exchange.

Note: This bit is disabled, and writes to this bit are
ignored when the National Compatibility Mode bit of
the 10BASE-T Configuration Register (address 1Ch)
is set.

14 Acknowledge Read Only |0 When set, this bit indicates consistent reception of
the link partner’s data.

13 Remote Fault Read/Write |0 Thi