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Sixteen-port 10/100 Switch

The T71L6816A is a si xteen-port 10/ 100Mops dual speed ethernet switch integrated with
abuilt-in 2K entries of address table and supports a 4Mb external SSRAM T71L6816A is
al so a high performance Fast-Ethernet switch with fully conpliance with the | EEE802. 3,
802. 3u and 802. 3x speci fications. The T71L6816A can be i npl ement ed wi t h ext ernal PHY chi ps
and 4Mb pi pe-line SSRAM By default, it is targeted for applications to the stand-al one
switch for | owcost SOHO and small enterprise market.

Feat ur es

® Support sixteen 10/100 Ethernet ports with RMII interface.

e External memory needed for 4Mb pipe-line SSRAM.

e Incorporating with private output buffering scheme to prevent HOL (head of line) blocking.

e Each port support priority-based queues with 4 levels and 802.1p QoS.

e Wire-speed store-and-forward switching with low latency.

® Automatic address learning with filtering of local frames or illegal frames.

e Embedded 2K entries of address look-up table.

®  Support full/half duplex operations.

® Support auto-negotiation via MDIO to detect speed and duplex status.

e Serial EEPROM interface for auto-configuration for features.

e Support IEEEB02.3x flow control for full-duplex operation.

® Support Back-Pressure flow control for half-duplex operation.

e Support port-trunking mode to aggregate the bandwidth to provide the functions of load-sharing and
link backup.

® Support broadcast storm control scheme.

® Maximum 3 port-based VLAN groups can be defined by user.

® Support port-based port monitoring/snooping defined by user.

® Only one 50Mhz oscillator needed.

® 208-pin BGA, 3.3V with .18 um CMOS technology.
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1. General Description

The T71L6816A is a highly integrated sixteen-port 10Base- T/ 100Base- TX Ethernet switch
with RM1| interface and is inmplemented in 0.18um CMOS technol ogy. The T71L6816A
supports a wide variety of switch features and provides flexible configurations at

maxi mum per formance | evels with | owest nunmber of conponents.

This switch supports store-and-forward switching schene with an external nenory buffer
for incom ng/ out goi ng packets and a built-in menory for address table. The T71L6816A use
t hepage- based nenory architecturetofullyutilizethepacket buffer sothat it canidentify
up to 2048 different MAC addresses and enable the filtering and forwardi ng of packets
range from64 bytes to 1522 bytes at the non-bl ocking wire speed, 148800 packets/sec at

64 byt es/ packet.

The function nmodul es integrated in T71L6816A i nclude sixteen full -dupl ex nedia access
controller(MAC) with RMI interface to PHYs, one address resolution |ogic(ARL), one

flow control unit and one buffer nmanagement unit (BMJ).

The T71L6816A supports | EEE 802.3x flow control in full-dupl ex node and back- pressure
control in half-duplex node. Also, the T71L6816A is fully conpatible to the ability

for auto-negotiation with its link partner by periodically polling the status of PHYs.

The T71L6816A provi des t he port - based VLANgroup functionto helpuserstoisolatetraffic
segnment by segnent for the sake of security and bandw dth savi ng. Maxi mumthree VLANs

can be divide by users and it is suitable for application in small office or hone.

The T71L6816A al so supports the port-based trunking applications. Wth trunking enabl ed,
it is possible to aggregate up to four full-duplex links to forma single channel with

400Moit/s data rate and to provide the |oad sharing effect.

The T71L6816A wi I | al so support the QoS requirenment for sone networks. Wth QoS enabl ed
i n networks whichis conpatibleto VLAN QS, the T71L6816A wi |l put i nconm ng packets into
different priority output queues by checking the QS fieldin their VLAN header. If the

user’s network do not support VLAN QoS, the T71L6816A still offers an alternative way
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to give different priority to incoming traffic frompre-defined source port.

Additionally, the T71L6816A provi des the configuration ability through external EEPROM
to enable or disable functionality flexibly. However, the T71L6816A can operate well

wi t hout any external setting by default.
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2. Architecture
2.1 System Di agram

4b SERAM
(pipg-lina}
Hisg 54-bit bus
HOHz ¥ TTILGETEA i EEFROM
Biwtean—port 10,100 awitch chip

10M00-BageT » & 10M00-BazeT » 8

2.2 Bl ock Di agram

Pigefine SSRAM Interface 5=

Unit

Embadded kemory Contraller

T

Address Reselubion
Unit

Flow Control
Uit

Address Takle |

TH Gonargller ¥ 18 RX Controler x 16

Tl 10400 MAS iﬂ—k—-—ﬂl RO 10 60 MAS x 18 i TTILAET6A

-

RRail » 18

Taiwan Memory Technology, Copy-Right reserved. P.4 Publication Date: Jun. 2001
Change to products or specifications without notice. Revision:0.A



tn

Preliminary T71L6816A

3. Functi onal
3.1 Reset

The T71L6816A wil |l

seri al

Descri ption

the abilities derived from 24LC02 or internal

to connected PHY managenent

3.2 RMI

I nterface

The T71L6816A provides the |low pin count RMI

determ ne sone function features chosen by the content of 24LC02
EEPROM whi ch was | oaded after power on reset. Also, the T71L6816A will wite
default value if 24LC02 is not present
registers via MDC/ MDI O

(Reduced Medi a |Independent Interface)

interface capabl e of supporting 10/100 Mops data rates between PHY and T71L6816A.

A single clock,

and transmt (TX)

50MHz, sourced from an external

to provide an independent

2-bit

clock input is needed for receive(RX)

wide (di-bit) transmt and receive

data paths. In the case of the REFCLK is 10 times the data rate, nanmely, 100Mops node,

each data di -bit must be output

REFCLK cycl es.

RM 1| specification signals are listed bel ow

on TXD[ 1: 0] and input on RXD[1l:0] for ten successive

Si gnal Nane Direction Direction Use
(with respect to |(with respect to
PHY) T71L6816A)
REFCLK I nput I nput Synchronous cl ock reference for Rx,
Tx and control interface

CRSDV Qut put I nput Carrier sense / receive data valid
RXD[ 1: 0] Qut put I nput Recei ve data

TXEN I nput Qut put Transmt enable
TXD[ 1: 0] I nput Qut put Transnmit data

3.3 Data Reception

The port will

asserted and t hen t he RM |

synchronous to

to identify the occurrence of the SFD(Start

enter

the RM 1| reference clock,

the SFD was identified, all

data wil |l

t he receive-state when the CRSDV si gnal

be forwarded and stored in the buffer

namel y,

of

in the RMI| interface is

presents the received data intwo-bit(di-bit) format that are
REFCLK. The T71L6816A will then try
Frame Delimter) pattern “10101011". Once

preanbl e data prior to SFD will be di scarded and the frane

the switch.
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3.4 Illegal Franes

The T71L6816A will check the errors of incom ng frames and discard all illegal packets
i f any non-recovered error found. The kinds of errors include FCS error, illegal packet
| ength, synbol error and dribble error. However, for preanble error, the T71L6816A wil |
trytoidentify the SFDevenif the preanbl e error happened and t he packet wi || be dropped

only if the T71L6808A can not well identify the incom ng packet.

3.4.1 FCS Error

The T71L6816A will generate the 4 bytes of CRC checksumthrough every i ncom ng packets
and compare the checksumwith the FCSfield toidentify if the packet is corrupt or not.
If it is found that the CRC checksumis not matched with the FCS field, the T71L6816A

will discard this packet due to sonething wong on data transm ssion.

3.4.2 Alignment Error
The T71L6816A wi || discard the packets with the frame |l ength is of non-integer in octet

uni t. Exactly, the kind of such packet usually results in CRCchecksumerror andis called

as alignment error.

3.4.3 Dribble Error
Dribble error is that the packets contains sone extra bit after four bytes of FCS. The
T71L6816A wi Il drop those packets because those packets are usually sinmilar to the FCS

error.

3.4.4 Length of Franes
The T71L6816A can recognize the legal frame with Iength ranges from 64 bytes to 1522

byt es i ncl udi ng four bytes of FCS. Any packet with I ength smaller than64 bytes or | arger
than 1522 bytes will be discarded.

3.5 Frame Forwardi ng

The first six bytes(DA) and the second six bytes(SA) of every incom ng packet received
by T71L6816A wi Il | be retrieved and passed to Address Resol ution Logic unit(ARL). The ARL
will use the SAto update the address tabl e and use the DAto determ ne which destination

port the packet should be forwarded to by address table | ookup.
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3.5.1 Uni cast Forwarding

If the first bit of the DAis “0”, the packet is regarded as an uni cast packet and the
ARL wi Il use the DA as an key to search for a matched entry in address table by either

hashi ng al gorithm or direct mapping method chosen by the configuration from EEPROM

If an matched entry is found, the ARL will return a destination port nunmber. |If the port
nunber returnedis withinthe same VLANgroup but not the sane of i nconm ng port, the packet
wi |l be forwarded to the destination port, otherwiseit will be discarded. Also, if the
trunki ng schene i s enabl ed and t he returned port i s defined as a nenber of trunking group,
the real output port coul d be any one of the trunking ports and i s dependent on trunking

schene currently used.

If ARL can’t find any entry matched i n address table, the packet will be regarded as an
broadcast packet and forwarded to other ports that belong to the same VLAN group of

the incom ng port.

3.5.2 Multicast Forwarding
If thefirst bit of the DAis “1", the packet is regarded as a nulticast packet. The packet

wi |l be forwarded to other ports that belong to the sane VLAN group of the i ncom ng port.

3.6 Data Transm ssion

According to the standard of | EEE 802.3, the T71L6816A will transmt all output packets
with a guaranteed m ni mum | PG| nter Packet/Frame Gap) of 96BT(bit tine) even if the
i ncom ng packets have an I PG | ess than 96BT. However, the T71L6816A will drop excess
i ncom ng packets which input continuously with smaller |IPGthan 96BT due to run out of
packet buffer and result in the packet | oss. The 96BT shoul d be 96ns for 10Mops and 960ns
for 100Mops.

Duringthetransmt process, the T71L6816Aw || readthe packet data fromSSRAMand f or war d
it to the PHY device of the destination port indi-bit format. Also, the T71L6816A wil |
generate seven bytes of preanbl e(10101010) and SFD(10101011) prior to the frane data

foll owed by four bytes of FCS generated by T71L6816A automatically.
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3.7 Address
3.7.1 Address Learning
The T71L6816A has a on-chip address table with 2K entries to map the MAC address to

port-1D for the operation of packet forwarding engine. The T71L6816A use either hash
al gorithmor direct mapping to |l ocate every entry and each entry contains the information

about incom ng port nunmber, partial MAC address and age timer.

The T71L6816A | earns the MAC address of attached network devi ces by checking the source
MAC addr ess( SA) of all i ncom ng packets and acts as follows: If the SAis an uni cast address
and can’t be found in address table, the T71L6816Aw || allocate anentry for this address
after this packet has been received with no error detected. If the SAwas found i n address

table, the T71L6806A will update the aging value of the corresponding entry to zero.

The T71L6816Awi | | di sabl ethel earningprocesswhiletheincom ngpacket i s a PAUSE comand
defined by | EEE 802. 3x.

3. 7.2 Address Aging

If the “ AgeEn” option configured in EEPROMis set, the T71L6816A will periodically check
every entry in address table and mark the entry as invalid if its aging timer is over
300 seconds. Once a entry is marked as invalid, this entry no | onger be used for address

| ookup until it is remarked as valid for new address.

3.8 Broadcast Storm Contr ol

Ingeneral, the T71L6816Awi || forwardthe broadcast packetsto other ports. It’s obviously
broadcast packets will use switch resources(bandw dth and avail abl e transmt queue) nuch
nore than normal packets. In extreme case of unstable network with somet hing wong, it
may produce massi ve broadcast packets fromone mal -functi onal device and results in the

crash of whole network, that is so-called broadcast storm

If the “BRDCTRL” option configured in EEPROMis set, the T71L6816A provide a schenme to
prevent the broadcast stormby tenporarily discarding the broadcast/nulticast packets

if the nunber of those kind of packets exceeds the internal threshold.
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3.9 Back-off Al gorithm
For every port that operates in hal f-dupl ex node, the T71L6816A i npl ements t he truncated

exponenti al back- of f al gorithmconpliant to | EEE 802. 3 standard and the colli si on counter

based on per port will be restarted after every 16 consecutive collision. That is, the
T71L6816A wi |l guarantee no packet loss if the times of consecutive collision is |ess
than 16.

3. 10 Buffer Managenment

The T71L6816A provides an interface to the external 64x64K(4Md) SSRAMwhi ch operates in
66MHz pi pel i ne node as t he packet storage buffer. For purpose of efficiency, the T71L6816A
divide the 4Mb space to 1K pages and each page contains 512 bytes, therefore, nmaxi num

3 pages or minimum 1 page is needed for every Ethernet packets.

3. 11 Head- of-Line Bl ocking
One conmon requi rement for Ethernet switch is to prevent the Head- of - Bl ocki ng probl em

In other words, in case of sonme ports under heavy traffic or congestion, the switch nust

keep all other ports function well and don't be affected by those congested ports.

The T71L6816A provide a alternative way to achieve above requirenent while custoner
di sable the flow control function. Say, the T71L6816A will first check the status of
the destination port of incom ng packets, the packets will be dropped if the destined
port i s congested and therefore the T71L6816A can reserve the finite spaces of the packet

buffer for other normal traffic ports.

3.12 Fl ow Control
3.12.1 Flow Control in Full Duplex Mde
The T71L6816A support the | EEE 802.3x fl ow control schene in full dupl ex node. The | EEE

802.3 define the format of pause frame as foll ow

i (B3] i =31} G Tewe | Palse |
CARREE A =FAN AL-RE AL AL 2R | [ E|&|@|B|D|D (0|4 2 Diptis e bicee Giimeer PED= FCS
i Erptas
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By set the “FlowCtrl _En” in EEPROM for any specific port, The T71L6816A wi |l check the

DAfieldof everyincom ng 64-byte packet fromthe specificport toseeif it isthe address
“0x0180c2000001” or not. If it is the legal pause frame, the T71L6816A will hold the
data forwarding to the specific port for a tinme period depended on the val ue defined in

the pause timer field, otherwi se the pause franme will be droppedif its format isillegal.

Also, if flowcontrol is enabled for one port, the T71L6816A wi || autonmtically send out
one pause frame with pause tinmer “Oxffff” to that port if the free pages of T71L6816A

drop bel ow the | ow wat er nar k.

3.12.1 Flow Control in Half Duplex Mde
The T71L6816A support the back pressure congestion control schene in half duplex node

with two different way, force-collision and force-carrier.

By set the “BackPress_En” in EEPROM the T71L6816A will enabl e the back-pressure schenme
whil e the free pages of T71L6816A drop belowthe owwatermark. If the internal resources
is low, The T71L6816A will force collision on the incom ng packet if “BackMode” is set
to be ‘0" and will occupy the carrier signal to stop packets receiving if “BackMode” is

set to be ‘1.

3.13 Port-based VLAN

Sonetimes users want to divide some segnents on their network for sone reasons such as
security or traffic. The T71L6816A provi de the port-based VLAN(Virtual LAN) scheme to
divide the attached devi ces i nto maxi nrumthree di fferent segnents defined by configuring
t he EEPROM Once di fferent VLANs were defined, the T71L6816A will forward the traffic
wi thin the same VLAN segnent and prevent themfromflow ng into ports not belong to the
same VLAN. So, users can isolate traffics between any two different VLANs but t he conmon

port.

The T71L6816A use the VLAN 1/ VLAN 2 fields defined in EEPROMto determ ne the effective
VLANs. That is, if any bit is set to ‘1 in VLAN_1/VLAN 2, the corresponding port is
bel onging to the VLAN group 1 or 2 and all other ports without inclusion in VLAN_ 1 or

VLAN_ 2, if exists, will formthe third VLAN group. If one port belongs to nore than one

VLAN group, it can receive all of the traffic within those VLAN groups.
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For exanple, if we wite VLAN 1[15:8] as “Oxff”, VLAN_1[7:0] as “0x00”, VLAN_2[15:8] as
“0x0f " and VLAN_2[ 7: 0] as “Oxf0”, the T71L6816A wi || recogni ze that VLAN group 1 contai ns
port 15 to port 8, VLAN group 2 contains port 11 to port 4 and VLAN group 3 contains
port 3 to port O.

3.14 Port-based Trunking

Trunki ng schene al |l ows nore than two ports to be connected in parallel betweentwo switchs
to increase the traffic bandwi dth. The T71L6816A supports up to four ports to formthe
trunki ng backbone with four different node to bal ance traffic | oad and naxi mum 400Mops
of datarateis allowed. Also, the T71L6816Asupportsthelink-redirect schene for trunking
so that the T71L6816A can backup the link circuit automatically while one Iink

is down and restore the circuit after the circuit is up.

3.15 Port Mbnitoring

The T71L6816A provi des t he si npl e net work nmoni tori ng schene for persons who need to snoop
the traffic input fromone specific port. By set “SnoopEn” bit in EEPROM beyond of the
normal forwarding, the T71L6816A will make a duplication of any packet input fromthe
speci fied port defined in SPID and forward this copy to another specific port defined

in MPID, i.e., only one pair of snooping/nonitoring port can be defined.

3.16 Queue Priority
There are four queues supported by T71L6816Awith different priorities for every out put

port. In general, the T71L6816A will treat all output packets as the same and put them
into one queue with | owest priority. However, if any packet which contains the 802.1Q
tagging with 3-bit priority value larger than 0 or cones fromone port defi ned as high
priority is found, those packets will be put into other three output queues with nore
hi gher priorities. The T71L6816A will use wei ghted round-robin method to serve every

out put queue for each port that has packets in queues.
3.17 Interface of PHY managenent
The T71L6816A supports the PHY managenent through two signal |ines, MDC and MDI O. The

T71L6816A will wite physical abilities to the register 4 and register 5 of connected

PHYs and restart the auto-negotiation process by polling each PHYs with PHY address
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increasing from 01000b to 01111b after power on reset. The polling process will be

perform ng continuously to refresh the link status and the link partner’s abilities

such as speed, duplex and flow control until power off.

The foll owing table shows the format of M O managenent frames:

Operation|Preanble| ST | OP | PHYaddr | REGaddr TA DATA | DLE
Read 1...1 01 10 AAAAA RRRRR Z0 DDDDDDDDDDDDDDDD VA
Wite 1...1 01 01 AAAAA RRRRR 10 DDDDDDDDDDDDDDDD VA

3.17 Interface of 24LC02
3.17.1 Bl ock Di agram

Vee
0K
SDA SDA
T 6876A 241 Co2
SCLK Fy ~ SCLK
Pin2 P‘ir|13 i
Parallal Port

The 24LC02 is an EEPROM chi p providing 2K bits storage space with 2-wire 12Cinterface.
After power on reset, the T71L6816A will use a sequential read command to | oad the
configuration settings defined by user in the 24LC02 and configure the features from
those settings for later normal operation. Once |oading conpleted, the T71L6816A will
tri-state the two pins SDA and SCLK to be ready for on-line updating 24LC02 through the

parallel port.

As shown above, the user can run a si npl e programon W nNT/ Wn98 t o confi gure t he external
24L.C02 through the parallel port which is popular in nost personal/notebook conputer.
The whol e systemcan then be reset after the external 24LC02 been reconfigured to adapt

for different environnments.
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3.17.2 Timng
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4. Pin Assignment

4.1 Pin Assignment
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4.2 Pin Description

Symbol | 1/0 type | Pin Number Function
RM | Interfaces
REFCLK 166 Ref erence Cl ock.
Reference cl ock with 50MHz to provide the timng
reference for CRSDV, RXD[ 1: 0], TXEN and TXD[ 1: 0]
TXD_A[ 1: 0] (0] 180, 181 Transm t Dat a.
TXD_B[ 1: 0] 186, 187 TXD[ 1: 0] nust operate synchronously with respect
TXD_C[ 1: 0] 193, 194 to REFCLK and the TXD[1:0] will be accepted by
TXD_D[ 1: 0] 199, 200 PHY transm ssion when TXEN i s asserted.
TXD_E[ 1: 0] 206, 207
TXD_F[ 1: 0] 6,7
TXD_{ 1: 0] 12, 13
TXD_H[ 1: 0] 18, 19
TXD_I[1: 0] 24, 25
TXD_J[ 1: 0] 30, 31
TXD K[ 1: 0] 38, 39
TXD_L[ 1: 0] 44, 45
TXD M 1: 0] 50, 51
TXD_N[ 1: 0] 56, 57
TXD_( 1: 0] 62, 63
TXD_P[ 1: 0] 70, 71
RXD_A[ 1: 0] 176, 177 Recei ve Dat a.
RXD_BJ[ 1: 0] 182, 183 RXD[ 1: 0] nust operate synchronously with respect
RXD_CJ 1: 0] 189, 190 to REFCLK and the RXD[1:0] will transfer 2-bit
RXD_D[ 1: 0] 195, 196 data recovered fromPHY to MAC on every REFCLK
RXD_E[ 1: 0] 202, 203 peri od while CRSDV is high.
RXD_F[ 1: 0] 208, 3
RXD_({ 1: 0] 8,9
RXD_H[ 1: 0] 14, 15
RXD_I [ 1: 0] 20, 21
RXD_J[ 1: 0] 26, 27
RXD_K][ 1: 0] 34, 35
RXD_L[ 1: 0] 40, 41
RXD_M 1: 0] 46, 47
RXD_N[ 1: 0] 52, 53
RXD_( 1: 0] 58, 59
RXD_P[ 1: 0] 66, 67
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Symbol | 110 type| Pin Number Function
RM | Interfaces (cont.)
TXEN_A ~ TXEN_P (0] 179, 185, 192, 198, [ Transni t Enabl e.
205, 5, 11, 17, TXEN i ndi cates the MACis presenting 2-bit data
23, 29, 37, 43, on TXD[ 1:0] for transm ssion.
49, 55, 61, 69
CRSDV_A ~ CRSDV_P | 178, 184, 191, 197, [ Carri er Sense / Receive Data Vali d.
204, 4, 10, 16, CRSDV i ndi cates the PHY i s presenting 2-bit data
22, 28, 36, 42, on RXD[1:0] for transm ssion.
48, 54, 60, 68
SRAM I nterfaces
MEM_CLK 0] 127 Mermory Cl ock.
AEN_B 0] 125 Addr ess Enabl e.
GWE_B o 124 Group Wite Enable.
OE_B 0] 123 Qut put Enabl e.
SRAM DATA[ 63: 0] 110 72,73, 74,75, SRAM Dat a Bus.
76, 77, 78, 79,
80, 81, 82, 83,
84, 85, 86, 87,
91, 92, 93, 94,
95, 96, 97, 98,

99, 100, 101, 102,

103, 104, 105, 106,
129, 130, 131, 132,
133, 134, 135, 136,
137, 138, 139, 140,
141, 142, 143, 144,
145, 146, 147, 148,
149, 150, 151, 152,
153, 154, 155, 156,
161, 162, 163, 164

Taiwan Memory Technology, Copy-Right reserved.
Change to products or specifications without notice.

P.16 Publication Date: Jun. 2001

Revision:0.A




tn

Preliminary T71L6816A

Symbol /0O type [ Pin Number Function
SRAM | nterfaces (Cont.)
SRAM _ADDR[ 15: 0] (0] 107, 108, 109, 110, | SRAM Addr ess Bus.
111, 112, 113, 114
115, 116, 117, 118
119, 120, 121, 122
Power Pins
VCC 2,33,65,88 128, | Power Pins for System
158, 167 3. 3V DC power.
G\D 1,32, 64,89,126, | Ground Pin.
160, 165, 169, 188 [ DC gr ound.
VDD 90, 157, 201 Power Pins for Core.
1.8V DC power
Serial EEPROM I nterfaces
SCLK (0] 172 Serial Cl ock.
SCLK is used to synchronize the SDA and to be
pul l ed high internally.
SDA 1/0 173 Serial Datal Access.
Bi - directional serial data I/O line which is
pul l ed high internally.
PHY Managenent Interfaces
MVDC 0] 174 PHY Managenent Interface Clock.
The MDC provi des the reference cl ock for shifting
serial data in/out from PHY device on rising
edges.
MDI O 110 175 PHY Managenent Interface Data I/QO
Bi -directional serial data contains information
whichisread fromor witten to the PHY devi ces.
Test Pins
TEST | 171 Test Mbde Enabl e.
For normal use, this pin nust be tire to | ow
MOD[ 3: 0] I 107, 108, 109, 110 [ Test Mbde Sel ect.
For nornmal use, those pins shouldbetiredtolow
System I nterfaces
RST | 170 Reset .
Asynchronous active |ow reset signal
SYSCLK | 168 System Cl ock.
50MHz cl ock for system
PLL_OFF | 159 Phase- Loop-Lock enabl e/ di sabl e.

High to disable the internal PLL circuit.
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5. Reference Design

Pl ease cont act

our

sales for

nmore detailed information.

6. Configuration of Serial EEPROM 24LC02)
6.1 Mappi ng of Configuration
Bit 7 6 5 4 3 2 1 0
Byte
0 BRDCTRL |HashMode| AgeEn BackMode| SnoopEn | Reserved Reserved Reserved
1 VLAN_1] 15: 8]
2 VLAN_1[ 7: 0]
3 VLAN_2[ 15: 8]
4 VLAN_2[ 7: 0]
5 TrunkPort[1:0] | TrunkBase[1:0] [Reserved Reserved Reserved Reserved
6 MPI D] 3: 0] SPI D[ 3: 0]
7 Port-base setting for port O
8 Port- base setting for port 1
9 Port- base setting for port 2
10 Port-base setting for port 3
11 Port- base setting for port 4
12 Port- base setting for port 5
13 Port-base setting for port 6
14 Port- base setting for port 7
15 Port- base setting for port 8
16 Port-base setting for port 9
17 Port-base setting for port A
18 Port-base setting for port B
19 Port- base setting for port C
20 Port- base setting for port D
21 Port- base setting for port E
22 Port- base setting for port F
23 PauseFr ameSour ceAddr ess[ 47: 40]
24 PauseFr anmeSour ceAddr ess[ 39: 32]
25 PauseFr ameSour ceAddr ess[ 31: 24]
26 PauseFr ameSour ceAddr ess[ 23: 16]
27 PauseFr ameSour ceAddr ess[ 15: 8]
28 PauseFr ameSour ceAddress[ 7: 0]
29 PauseFr ameOnCRC[ 31: 24]
30 PauseFr ameOnCRC[ 23: 16]
31 PauseFrameOnCRC[ 15: 8]
32 PauseFrameOnCRC[ 7: 0]
33 PauseFr ameOf f CRC[ 31: 24]
34 PauseFr ameOf f CRC[ 23: 16]
35 PauseFr ameOf f CRC[ 15: 8]
36 PauseFrameOf f CRC[ 7: 0]
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6.2 Description of Configuration

BRDCTRL: When 0, the broadcast stormcontrol function is disabled
When 1, the broadcast stormcontrol function is enabled
HashMbde: When 0, the address direct mapping algorithmis used
When 1, the address hashing algorithmis used
AgeEn: When 0, the aging-out mechanismfor address table is disable
When 1, the aging-out mechani smfor address table is enabled
BackMbde: When 0, chip generates jam sequence to any regul ated port that start
to receive a frane while the switch becom ng congested
When 1, chip generates carrier signal on any regul ated port that
start to receive a frane while the switch beconi ng congested
SnoopEn: VWen 0, the snooping function is disabled
When 1, the snooping function is enabled
(also refers to MPI D/ SPI D)
TrunkPort[1:0]: When 00, no trunking
Wen 01, port0O and portl are trunking ports
\Wen 10, portO, portl and port2 are trunking ports
When 11, portO, portl, port2 and port3 are trunking ports
TrunkBase[ 1: 0] : When 00, based on (DA xor SA)
When 01, based on DA only
When 10, based on SA only
Wen 11, based on port
MPID[3:0]: Port ID of port used to snoop other port snooped
SPID[3:0]: Port ID of port to be snooped
VLAN_1[ 15: 0] : Port mapping of ports belong to VLAN group 1
VLAN_2[ 15: 0] : Port mapping of ports belong to VLAN group 2

Port-base setting fornat

Priority[1:0] |802_En [SpeedMbde| Dupl exMode [MDI O En [ Fl owCtr| _En | BackPress_En

Priority[1:0]: Port-base priority level, the ‘11° means highest |evel and ‘00
means | owest | evel

802_En: | EEE802. 1p format, ‘1’ means enable and ‘0’ neans disable

SpeedMbde: Speed nmode, ‘1’ for 100Mb and ‘0’ for 10Mo

Dupl exMbde: Dupl ex node, ‘1" for full-duplex and ‘0" for half-duplex
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VDI O_En: Aut o-negoi ation from MDI O, ‘1 nmeans enable and ‘0’ neans disable
Fl owCtrl _En: Flow control, ‘1" neans enable and ‘0" neans di sable
BackPress_En: Back-pressure nmechanism ‘1" neans enable and ‘0’ neans disable

7. Tenperature Limt Ratings

unit : 0OC
Par amet er M n. Max.
St orage tenperature -55 +125
Operating tenperature 0 70
8. DC Characteristics
Synbol Descri ption Conditions| M n. Typ. Max.
Vou Qut put Hi gh Level Voltage loy = -8mA [ 0. 9* V¢ Vee
VoL Qutput Low Level Voltage lq = 8MA 0.1*V| V
Vg I nput Hi gh Level Voltage 0. 5*Vc Veet0. 5 \%
Vi I nput Low Level Voltage -0.5 0. 3*Vcc
lnput I nput Current Vin = Ve -1.0 1.0
loz Cut put Leakage Current in Tri-State Vin = Ve -1.0 1.0
lec Average Operating Supply Current lar = OMA 160 180
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9. AC Characteristics
9.1 RMI Timng

unit : ns
Synmbol Description M n. Typ. Max.
T, Ref erence cl ock peri od - 20 -
T, Ref erence cl ock high | evel period - 10 -
T, Ref erence clock | ow | evel period - 10 -
T, setup time for TXEN and TXD[ 1:0] 4 - -
Ts hold tinme for TXD[ 1:0] 2 - -
Ts setup tine for CRSDV and RXD[ 1: 0] 4 - -
T, hold tinme for RXD 1:0] 2 - -
- TI 3
-1—T'_.—H—T]—'-
I f — = I
REFCLK \ ! L / \ ! \
j ! \!—F.l .}l '\—rl
.I.II.
TXEN
|
*T_‘ e Tj *-i -.T_‘.l-
Txm ¢ I T T
;'ﬂ _— T AATA 'II.";'I I rx QATA IrI 'L'r
! Y .}"-a"i;x\ }{Lﬂ ’\&(_-"_I""'-.
Ri@l Transmut Tirumng
- T, »
- 'T2 b T]
REFCLK VoS ' A /
b __f L ! N F
CRSDV _
+T¢.—H_T‘J_.JI 4'?6--
A VY Y |V A Y A
RXD[I0)  ————— s onra JJY e oam n.".i'fﬁ-. i DaTA z{,{;'.-’x
R Recene Timng
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9. 3 PHY Managenent Ti m ng

unit : ns
Synbol Description M n. Typ. Max.
T, MDC cl ock peri od - SYSCLK* 32 -
T, MDC cl ock high | evel period - SYSCLK* 16 -
T, MDC cl ock | ow | evel period - SYSCLK* 16 -
T, hold time for MDIO on witing 10 - -
Ts setup tine for MDIO on witting 10 - -
T hold tine for MDI O on reading - - 20
T, eset waiting tine required after reset - - -
RST b
\ /
moc
h
Moo
N
l.'.
- Tresn
FEPROM Fasel Timing
- TI -
- T] uia T? "
. .,l‘_'_'.ll . .:_'-x .
moc ! L | i
"I"-_.f'l "-\_.rf N _.ff W i
w T, T, sia-T, =
:," N Lo b
Moo —4 nATA II:-" aaTa ,-:'{. oATA }{
FEPROM Write Timing
-+ '_|'I 3
4—T]—H—T5_—l-
i i ; E ; 4 /
L ! W ¥ 1"I.IL_ / L I
T, Ty
- T ) T
Mmoo o W DR y
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