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2-PORT 10/100M ETHERNET SWITCH CONTROLLER

1. Features

Single-chip, low cost, two port Switched Controller.

Direct interface to two 10/100 Mbps MII (Media Independent Interface).
Support Half/Full duplex(Full duplex for 10Mbps, Half duplex for 100Mbps).
Support ' Store and Forward ', ' Fragment-free ' switching approach.

Support special backpressure with buffering feature for half-duplex operation.
Support up to 2K MAC address.

Automatic address aging at 300 seconds or 20 seconds.

Forwarding and filtering at full wire speed(148810 packets/sec).

Glueless interface to 1 Mbyte of EDO DRAM (two 256K*16).

Low power CMOS design with single +5V supply.

100 pin PQFP package.

2. General Description

The TC6102 , a two-port Switched Controller, is an ideal solution for dual speed Hub application. It provides functions
including filtering, forwarding, learning and aging between two 10/100 Mbps ports. It supports full auto-negotiation for
capable PHYs. Therefore, The speed (10 or 100 Mbps) and duplex (half or full) which the PHY resolves to operate is
automatically report to the TC6102.

The chip in a system can recognize up to 2K different MAC addresses. An address recognition mechanism enables
filtering and forwarding packets at full wire speed. It also implements address aging to update address table, addresses
which have not been seen within 300 sec (or 20 sec) will be removed from the address table.

The chip interfaces directly to 1 Mbyte(two 256Kx16) of EDO DRAM. The DRAM is used to store the
incoming/outgoing packets. The interface to EDO DRAM is glueless.

The chip supports a special backpressure with buffering feature (in half-duplex mode) for dual-speed Hub application. If
the backpressure is enabled; when the stored packet count reached the buffer threshold and the forwarding packet is
detected at the same port, the TC6102 will send a JAM pattern on this port to stop receiving this packet. It means
collision happened. If the successive collision count is too much, the TC6102 will let the forwarding packet come-in to
prevent the Hub from partitioning. This special backpressure with buffering feature improves the communication quality
and performance on dual-speed Hub application.

3. Block Diagram

Block Diagram

Transmitter
Receiver

Transmitter
Receiver

10/100 Mbps
MII Interface “

Switchin
g ” DRAM ” DRAM
Control Controller Memory

Manager

FIFO

10/100 Mbps
MII Interface

Ver. 2.1

A1 IO



L TAMARACK M. I

TC6102

4. Pin Assignment
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4.1 MEDIA INDEPENDENT INTERFACE

Symbol Pin No  1/{0) Description

TXENA 1 0) Transmit Enable :

TXENB 25 Active HIGH. This output indicates that the packet is being transmitted.
TxEn is synchronous to TxCIk.

TXCA 2 I Transmit Clock :

TXCB 26 Provides the timing reference for the transfer of TxEn, TxD signals. TxClk
frequency is one fourth of the data rate (25 MHz for 100Mbps, 2.5 MHz for
10Mbps). Txclk nominal frequency should match the nominal frequency of
RxClk for the same port.

TxD[3:0] A 4-7 o Transmit Data A :

Outputs the PortA Transmit Data. Synchronous to TxCIKA.

TxD[3:0] B 27-30 0] Transmit Data B :

Outputs the PortB Transmit Data. Synchronous to TxCIkB.

COLA 13 I Collision Detect :

COLB 36 Active HIGH. Indicates a collision has been detected on the wire. This input
is ignored in full-duplex mode, and in half-duplex mode when TxEn of the
same port is LOW. Col is not synchronous to any clock.
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4.1 MEDIA INDEPENDENT INTERFACE

Symbol Pin No /o Description

RxD[3:0] A 14-17 I Receive Data A :
PortA Receive Data. Synchronous to RxCIkKA.

RxDJ[3:0] B 38-41 I Receive Data B :
PortB Receive Data. Synchronous to RxCIkB.

RXERA 9 I Receive Error :

RXERB 32 Active HIGH. Indicates that an error was detected in the received frame.
This input is ignored when RxDV for the same port is inactive.

RXCA 10 I Receive Clock :

RXCB 33 Provides the timing reference for the transfer of the RxDV, RxD, RxEr
signals (per port). Operates at either 25 MHz (100Mbps) or 2.5 MHz
(10Mbps). The nominal frequency of RxClk (per port) should match the
nominal frequency of that port's TxCIk.

RXDVA 11 I Receive Data Valid :

RXDVB 34 Active HIGH. Indicates that valid data is present on the Rxd lines.
Synchronous to RxClk.

CRSA 12 I Carrier Sense :

CRSB 35 Active HIGH. Indicates that either the transmit or receive medium is non-
idle. CrS is not synchronous to any clock.

MDC 22 (0] Management Data Clock for NS DP83840A :
1 MHz clock. Provides the timing reference for the transfer of the MDIO
signal. This output may be connected to the PHY devices of both ports.

MDIO 23 0] Management Data Output for NS DP83840A :
Configure Polarity/Full Duplex LED4(pin37) of NS DP83840A to indicate
Full Duplex mode status.
The operation will set PHY address 01111 and 11111 PCS configuration
register(17H) to 9042H.

4.2 DRAM INTERFACE

Symbol Pin No 7o) Description

A0 46 /O |DRAM address bus - Configuration Register Input :

Al 47 A0-A8 is time multiplexed with row and column address strobes. When

A2 48 RST* is active configuration Register is loaded with the data value on these

A3 49 pins(A0-AS8).

A4 50 If the user puts an external pull-down resistor on any of these pins then the

AS 51 corresponding register bit is reset to 0. If the pin is left unconnected then the

A6 52 register bit is 1.

A7 53 A8=Switching approach. 1:Store & forward(default) , 0:fragment-free.

A8 54 A7=Maximum packet size. 1:1522 bytes(default) , 0:1518 bytes.
Ad4=Backpressure 1:Enable(default), 0:disable
A2=Hashing aging time. 1:300 sec(default) , 0:20 sec.
Al=Filtering packet. l:forward needed packets(default) , O:Forward all
packets.

CAS* 58 (0] DRAM column address select.

RAS* 55 (0] DRAM row address select.

D31 96 /O |DRAM data bus :

D30 95 D31-D0 is bi-directional.

D29 94

D28 93
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4.2 DRAM INTERFACE
Symbol Pin No /o Description
D27 92

D26 91

D25 89

D24 88

D23 87

D22 86

D21 84

D20 83

D19 82

D18 81

D17 79

D16 78

D15 77

D14 76

D13 75

D12 74

D11 72

D10 71

D9 70

D8 69

D7 68

D6 67

D5 65

D4 64

D3 63

D2 62

D1 61

DO 60

OE* 57 o DRAM output enable.
WE* 56 o DRAM write enable.

4.3 MISCELLANEOUS INTERFACE PINS

Symbol Pin No /o Description

RST* 100 I RESET :
Active Low.

CLK 98 I Chip clock input for TC6102
The clock frequency is 25MHz .

SPEED10A 19 I Set Speed 10/100 Mbps :

SPEED10B 42 Set 10Mb/s operation when high. Set 100Mb/s operation when low.

FDXA* 21 I Set Half/Full Duplex :

FDXB* 44 Set Half Duplex operation when high. Set Full duplex mode operation when
low. 100 Mb/s worked at half-duplex only.
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4.4 POWER SUPPLY PINS

Symbol Pin No | /{0)

Description

vCC 8

24
37
43
59
73
85
99

5V Power Pins.

GND 3

18
31
45
66
80
90
97

Ground Pins.

S. Function Description

The TC6102 looks at incoming packet and analyzes the destination address encapsulated in the packet's header. From
this information, the switch can check its Address Table and determine whether to forward the packet to another port or

filter it out. In this way, the TC6102 can seperate network traffic into two network collision domains.

5.1 FORWARDING APPROACH

(a). Store-and-forward: Completely store the incoming packet in buffers before sending it out on another port, so it
can filter the incoming corrupted packet by analyzing the frame check sequence(FCS).

(b). Fragment-free: Forward the incoming packet when the first 64 bytes have been received successfully. If the
packet is collided, it can be detected within the first 64 bytes of a frame, so it is a tradeoff between short
switch latency and error-checking is achieved.

8 Bytes 6 Bytes 6 Bytes 2 Bytes 30 Bytes 0-1500 Bytes 4 Bytes
Destination Source Data Field Protocol
Preamble Address Address Length Header Data and Pad Frame Check

5.2 ADDRESS LEARNING

Fragment-free sends after I Store-and-forward sends I

64 bytes of data received

after CRC checked complete

The TC6102 keeps a table, called the address table, it contains all of the source address and port number. When a
packet is received on a port, the chip checks if the packet's source address is in the table. If it is not, then an entry
containing the source address and the port number is added to the table. The TC6102 can learn up to 2K unique

MAC addresses.
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5.3 ADDRESS AGING

The TC6102 supports address aging. The aging interval can be set at 300 seconds or 20 seconds. If the source
addresses have not been seen within the aging internal , it will automatically be removed from the address table. The
aging process updates the living node table, if a node is disconnect from its segment, its entry is removed from the
table. This also ensures that switch will properly relearn the address of nodes when they are moved from one
segment to another.

5.4 ADDRESS RECOGNITION

The TC6102 forwards the incoming packets according the destination address. Recognition procedure are listed
below.

(1). If the Destination address is a Multicast or Broadcast address, the packet is forwarded to another port.

(2). If the Destination address is a Unicast address and the address is not found in the address table, the packet
is forwarded to another port.

(3). If the Destination address is a Unicast address and the address is found in the address table, then, there are
two conditions as follows:

(a). Ifthe Port Number is different from the port packet comes in, the packet is forwarded to another port.
(b). Ifthe Port Number is the same as the port packet comes in, the packet is not forwarded to another port.

5.5 PACKET BUFFER
The TC6102 supports up to 512 full packet size (1522 bytes) receive buffers.

5.6 BACKPRESSURE
Backpressure is support for half-duplex operation. When the stored packet count already reached the buffer
threshold and a forwarding packet also detected at the same port & same time , the TC6102 will transmit a JAM on
this port, thus forcing a collision.

5.7 VLAN TAG

The TC6102 can accept 1522 bytes VLAN packet.

6. DC Specifications

SYMBOL PARAMETER CONDITIONS MIN | MAX | UNITS
Vi Minimum High Level Input Voltage TTL Input 2.0 v
Vi Maximum Low Level Input Voltage TTL Input 0.8 v
Vou Minimum High Level Output Voltage Iop=-4 mA 3.7 A%
VoL Maximum Low Level Output Voltage IoL=1to 4 mA 0.5 A%

I Input Current With Internal Pullup +150 A
Without Internal Pullup +10
loz TRI-STATE Output Leakage Current With Internal Pullup +150 A
Without Internal Pullup +10
Icc Operating Current Typical Vec =5V 30 mA
-8-
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6.1 ABSOLUTE MAXIMUM RATINGS

Supply Voltage (Vcc) -0.5V to 7.0V

Input Voltage (DCp) -0.5Vto Vec + 0.5V
Output Voltage (DCour) -0.5V to Ve + 0.5V
Storage Temperature -65°C to 150°C
ESD Protection 2000V

6.2 RECOMMENDED OPERATING CONDITIONS

Min Typ Max Units
Supply Voltage (Vpp) 4.75 5.0 5.25 v
Ambient Temperature (T,) 0 70 °C

Center Frequency (Xgc) 25 MHz

6.3 THERMAL CHARACTERISTICS

Max Units

Theta Junction to Ambient (T;,) degrees Celsius/ 334 °C/W
Watt-No Airflow

7. AC Specifications

Transmit Timing

Parameter |Description Min Typ Max Units
Tl TXC Period 40(400) ns
T2 TXE to TXC septup time 10 ns
T3 TXD[3:0] to TXC setup time 10 ns
T4 TXD[3:0] to TXC hold time 5 ns

Notes:
1. All Delay, Setup, and Hold times are referred to CLK rising edge.
2. All outputs are specified for SOpF load.

Transmit Timing

j_ﬂLEILIT_I_\_
TXC

T2
—p }47
TXE —M8M8M8M8™— I—

TXD[3:0] — (' Ve <:>

Receive Timing
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Parameter Description Min Typ Max Units
T5 RXC period 40(400) ns
T6 RXC falling edge to CRS, RXDV, RXD[3:0] and 10 ns
RXER valid
i T5 -
RXC
CRS, :I |<— T6
RXDV, I_
RXER
RXD[3:0] 4<:> ----------------- <:>7
DRAM Timing
Symbol Signals Description Min Max Units
Clk System Clock 25 MHz
Tl A[8:0], Delay from Clock Rising or Falling Edge 3 15 ns
D[31:0],
CAS*,
RAS*, WE*,
OE*
T2 D[31:0] Setup 10 ns
T3 D[31:0] Hold 1 ns
T4 D[31:0] Float Delay 2 18 ns
TS D[31:0] Drive Delay 2 10 ns
Notes:
1. All Delay, Setup, and Hold times are referred to CLK rising edge, unless stated otherwise.
2. All outputs are specified for SOpF load.
Input Setup and Hold
"Input"
-10 -
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Output Delay from Clock

clk \_/7 I J_\
"Output” l

T1min§ i
T1max E

Output Float and Drive Delay

S AVAVAVAVAVAYAVA

§T45 T5
- |
"Output” | Valid > | Valid
A\
A[8:0]
RAS* /
o (A A
WE*
OE* \ —T
D[31:0] {0 X p1 X D2 X 08 )—r——
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EDO DRAM Write

RO X €0 X

OE*

D[31:0]

8. Application

Application

100M domain TC61 02 10M domain

2-Port
100/10 Switch

llOOM le 100M le 100M le
h 4 4

10/100 10/100 10/100
Repeater Repeater Repeater
10/100 Ports 10/100 Ports 10/100 Ports
-12-
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imensions (100pin POFP

9. Phvsical D
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NOTES:

1. CONTROLLING DIMENSIONS ARE
IN MILLIMETRES (MM).
2. DIMENSION D1/E1 DO NOT INCLUDE MOLD
PROTRUSION ALLOWABLE PROTRUSION
1S 0.18 MM.
D1/E11S MEASURED FROM THE BOTTOM HALF
OF MOLDED PACKAGE.
3. COPLANARITY OF ALL LEADS SHALL BE
3 MILS MAX. (BEFORE TEST) FROM THE
SEATING PLANE. UNLESS OTHERWISE SPECIFIED.
4. SOLDER PLATE THICKNESS SHALL BE
300 MICROINCHES TO 1000 MICROINCHES.
5. DAMBAR PROTRUSION
6. MIN./MAX.
MIN./MON./MAX.
7.THIS DWG CONFORMS TO JEDEC STO
MO-112 VARIATION CC-1.

[«— 0.12 MAX.

TITLE:
PACKAGE OUTLINE DWG
QFP 100LD(14x20 MM) E-PIN TYPE
FOOTPRINT 3.9/STANOOFF 0.25
1.15x0.8x0.25

Notice

Information in this document is subject to change without notice. TMI reserves the rights to change its products at any

time. Therefore, the customer is cautioned to confirm with TMI regarding the latest released version before placing

orders.

TMI devices are NOT designed, intended, authorized, or warranted to be suitable for use in Life-Supporting

applications.
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