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1 Highlights

1.1 Introduction

The NetChip USB TurboCONNECT provides a single chip solution for connecting two USB Hosts. No external
microprocessor isneeded. The Netchip USB TurboCONNECT offers aquick and easy solution for host-to-host
communications at speed equivalent to an Ethernet 10BT connection. Users can now network two or more Universal
Serial Bus (USB) computers through standard Plug & Play technology without adding network cards.

1.2 Features

1.2.1 General Features

Single-Chip USB Host-to-Host Connection

Low Power CMOS in 48-pin PQFP Package

Supports 100 mA low power USB Specification

Supports 500 mA suspend current USB Specification

6 MHz crystal oscillator withinternal PLL.

Microwire™ EEPROM interface

Datatransfer rate of 5 Mbps or greater

256 Byte FIFO per direction for data transfer

Automatic retry of failed packets

Low latency packet forwarding (minimum of 2.6 microseconds)

1.2.2 USB Features

USB Specification Version 1.1 Compliant
Supports Full-Speed USB Bandwidth of 12 Mbps
Status Reporting through USB Interrupt Endpoints

1.3 Overview

The NET1080 USB TurboCONNECT allows two Hosts to communicate with each other simultaneously. It consists of
two SIEsto interface to two Hosts, bi-directional FIFOs, and an EEPROM interface. The EEPROM interfaceis
provided to initialize the NET 1080 with parameters necessary for enumeration of the device. Parametersloaded from
the serial device include the Manufacturer ID, Product ID, Revision Number, Maximum Power fields, and USB control
bits, aswell as optional string descriptors. For maximum data throughput, the NET 1080 provides a 256 byte FIFO per
direction for datatransfer. Other endpointsthat are provided are a pair of CONTROL endpoints that support the USB
standard requests and vendor specific requests, apair of status endpoints that report the number of bytesin the next
available packet. The NET 1080 has the capability to enter low-power suspend as required by the USB specification.
When enabled, it can perform a device remote wakeup on either port when data becomes available.
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1.4 NET1080 Block Diagram
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1.5 NET1080 System Block Diagram
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Changes from Rev 1 to Rev 2
The following changes were made to the NET1080 from Revision 1 to Revision 2:

1

2,

e

Power Control: Revision 1 derives power only from the A port if both ports are powered. Revision 2 derives
power from both ports unless one port is suspended, in which case it derives power from the other port.

OUT NAKswhen other port is disconnected (erratum 630-0102-0103): Revision 1 NAKs OUT packets if the other
port is disconnected causing packets to back up in the host driver. Revision 2 accepts (ACKs) packetsif the
other side is disconnected, but silently discards the packets.

Fixed Get Status failures on endpoints 1, 2, 82, and 83 (erratum 630-0102-0101).

Fixed Non-endpoint O traffic interfering with control protocol (erratum 630-0102-0102).

Changed LED agorithmto flash on for 255 milliseconds when CONFIGURED, and flash on for 32 milliseconds
when dataistransferred to the other port.

Added TTL_LED for each port. TTL_LED flashes on for 32 milliseconds whenever apacket on the port is
discarded due to Time-To-Live expiration.
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2 Pin Connection Diagram

INITSEL2

INITSEL1

INITSELO

NC

DPPULLA

DPA

DMA

VBUSA

NC

VSS

VDD

NC

NN

'_
X 2 | —
= 3 o T T
8 z 3 3 E 0 5 @ o 3 o 8
> < < > - z [ = b4 > z >
[{e] 0 < ™ N — o (@] [oe] N~ [{e] n \
™ ™ ™ ™ (32} ™ (32} N N N N N
37 24—
38 23]
39 221 ]
40 21—
41 20—
" NET 1080 .
QFP12 - 48 pin
= (Top View) 18—
44 7]
45 B 1
46 157
47 141 1]
48 B[]
Y

EEDATA 1

EESK 2

EECS [ 3
— 4
—

LEDA# [ 6

LEDB# [ 7
|8

REGA [ 9

RESET#

TTL_LEDA#

TTL_LEDB#

REGA# 10

REGB 11

REGB# 12

TSTPLL

PLLEN

NC

NC

VBUSB

DMB

DPB

DPPULLB

NC

VSS

VDD

NC

©NetChip Technology, Inc., 1999
335 Pioneer Way, Mountain View, California 94041
TEL (650) 526-1490 FAX (650) 526-1494
http://www.netchip.com
Revision 0.5, November 8, 1999



Specification
3 Pin Description

3.1 Table 3-1: Pin Types

NET1080 USB TurboCONNECT

Pin Type Description

| Input

®) QOutput

1/0 Bi-Directional (with Tri-State)

S Schmitt Trigger

TS Tri-State

TP Totem Pole

oD Open Drain

PD1 50KW Internal Pull-Down Resistor
PU1 50KW Internal Pull-Up Resistor
PD2 100KW Internal Pull-Down Resistor
PU2 100KW Internal Pull-Up Resistor
# Active Low

3.2 Table 3-2: Pin Descriptions

Signal Name

Pin

Type

Description

EECS (MicroWire)

O, TP, 2mA

EEPROM Chip Select

EESK (MicroWire)

N

O, TP, 2mA

EEPROM Clock

EEDATA (MicroWire)

I/0, TS, S, 2mA, PU2

EEPROM Read/Write

INITSELO

39

Initialization Select Bit 0. Select source of register initialization data.

INITSEL1

38

Initialization Select Bit 1. Select source of register initialization data.

INITSEL2

37

Initialization Select Bit 2. Select source of register initialization data.
Bit
210
000 Microwire EEPROM (93CS46, 93CS06)
001 Microwire EEPROM (93CS56, 93CS66)
010 Reserved

011 Reserved

100 Reserved

101 Reserved

110 Reserved

111 Reserved

Source

RESET#

a1

I, S PUl

Reset. Connect to power-on reset.

DMA

110

USB Data Port A. DPA and DMA are differential data signals of the
USB data port A. A 27 ohm series resistor between DMA and the
USB connector is required to meet the USB impedance requirements.
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DPA 42 110 USB Data Port A. DPA and DMA are differential data signals of the
USB dataport A. An external 1.5 KW resistor must be connected
from DPA to DPPULLA. This pull-up resistor indicates to the Host
or upstream hub that afull-speed device is connected to the USB. A
27 ohm series resistor between DPA and the USB connector is
required to meet the USB impedance reguirements.

DMB 19 110 USB Data Port B. DPB and DMB are differential data signals of the
USB data port B. A 27 ohm series resistor between DMB and the
USB connector is required to meet the USB impedance reguirements.

DPB 18 110 USB Data Port B. DPB and DMB are differential data signals of the
USB data port B. An external 1.5 KW resistor must be connected from
DPB to DPPULLB. This pull-up resistor indicates to the Host or
upstream hub that a full-speed device is connected to the USB. A 27
ohm seriesresistor between DPB and the USB connector is required to
meet the USB impedance requirements.

TESTOUT 29 O, TS Test Output. For manufacturing test purposes. Leave unconnected.

TEST 30 I, PD1 Test Mode. Set to O or leave unconnected.

XIN 35 I 6 MHz Oscillator Input. Connect to 6 MHz crystal.

XOUT 34 (0] 6 MHz Oscillator Output. Connect to 6 MHz. The oscillator stops
when the USB Host suspends the device.

TSTCLK 32 I, PD2 PLL Test Clock. Set to O or leave unconnected if theinternal PLL is
enabled. If theinternal PLL is disabled, input an external 48 MHz
signal.

TSTPLL 24 I, PD1 PLL Test Enable. For manufacturing test purposes. Set to O or leave
unconnected.

PLLEN 23 PLL Enable. Setto1toenabletheinternal PLL. Setto Oto disable
theinternal PLL. Inthis case, an externa 48 MHz signal must be
applied to the TSTCLK input.

VBUSA 44 I, PD2 USB Port A power (+5V).

VBUSB 20 I, PD2 USB Port A power (+5V).

DPPULLA 41 O, TS 12mA DPA Pull-up. This active high output provides the VCC for the DPA
pull-up resister.

DPPULLB 17 O, TS 12mA DPB Pull-up. This active high output provides the VCC for the DPB
pull-up resister.

LEDA# 6 O, TS, 12 mA, PU2 LED A Control. Activelow output to control the A host side LED.

LEDB# 7 O, TS, 12 mA, PU2 LED B Control. Activelow output to control the B host side LED.

TTL_LEDA# 4 O, TS, 12mA, PU2 Time-To-LiveLED A Control. Active low output to control the A
host side TTL LED.

TTL_LEDB# 8 O, TS, 12mA, PU2 Time-To-Live LED B Control. Activelow output to control the B
host side TTL LED.

REGA 9 O, 0D, 6 mA Regulator A Control. Active high open drain output to control the
A host side regulator.

REGA# 10 O, TP, 6 mA Regulator A Control. Active low output to control the A host side
regulator.

REGB 11 O, OD, 6 mA Regulator B Control. Active high open drain output to control the B
host side regulator.

REGB# 12 O, TP, 6 mA Regulator B Control. Active low output to control the B host side
regulator.

VDDPLL 25 Pwr PLL Supply Voltage. VDDPLL =3.3V

VSSPLL 27 Gnd PLL Supply Voltage. VSSPLL = GND
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VDD 14,36,47 | Pwr Supply Voltage. VDD = 3.3 volts.
VSS 15,3347 | Gnd Ground.
NC 13, 16, -- No Connect. Do not connect these pins.
21, 22,
26, 28,
31, 40,
45, 48

©NetChip Technology, Inc., 1999

335 Pioneer Way, Mountain View, California 94041
TEL (650) 526-1490 FAX (650) 526-1494

http://www.netchip.com
Revision 0.5, November 8, 1999

1



Specification NET1080 USB TurboCONNECT

4 Functional Description

4.1 Start-Up

Beforethe NET1080 isready to transfer data between two USB Hosts, asequence of operations must occur
involving the NET 1080, the USB driver, and the TurboCONNECT drivers. First, the NET1080 reads required USB
parameters from the external serial memory device. Next, the USB driver must enumerate the NET1080 on both sides.
Finally, the TurboCONNECT driver configuresthe NET 1080 with the correct parameters.

4.1.1 Reading from Initialization Device

When the NET 1080 first comes out of areset applied at its RESET# input, it reads various parameters required by the
USB Host from an external serial memory. The NET1080 generates all signals necessary to read the datafrom the
serial memory. Until thisdataisread, the NET1080 will respond to Host requests for a configuration descriptor or
device descriptor withaNAK. If no valid serial memory deviceisinstalled, then the default values are used.

4.1.2 Enumeration and Configuration by the Host PC

USB defines a set of descriptor requests that are part of the enumeration process. The NET 1080 responds to these
requests automatically. When enumeration is complete, control of the NET1080 is passed to the TurboCONNECT
driver.

As part of the enumeration process, the USB Host issues a Get Device Descriptor request. The NET1080 responds
with the descriptor shown in section 7.1.4. Some of the values, such as the Manufacturer 1D and Product ID, may
come from the optional serial EEPROM. This Manufacturer ID and Product ID allow the Host to associate the
manufacturer-supplied TurboCONNECT driver with the NET1080. The TurboCONNECT driver then finishes
initializing the NET1080.

4.2 Initialization Interface

The NET1080 initialization must be completed before the NET 1080 will respond to the Device Descriptor requests
from the Host. Thetable below liststhe different values of the INITSEL bitsthat are used to select various
EEPROMs.

INITSEL Sour ce
0 Microwire™ EEPROM (93CS06, 93CS46)
1 Microwire™ EEPROM (93CS56, 93CS66)
2-7 Reserved

4.2.1 MicroWire EEPROMs

The NET1080 supportsinitialization and read/write operations to the following MicroWire EEPROMS:
93C06L — 16 16-hit words (256 bits), CMOS, Low Voltage (2.7V to 4.5V)
93C46L — 64 16-bit words (1 Khits), CMOS, Low Voltage (2.7V to 4.5V)
93CH6L — 128 16-hit words (2 Khits), CMOS, Low Voltage (2.7V to 4.5V)
93C66L — 256 16-hit words (4 Khits), CMOS, Low Voltage (2.7V to 4.5V)

Each of these devices has a 4-wire Microwire™ serial interface. The NET1080 supports a 3-wire implementation of
thisinterface in which the EEPROM DI pinis connected to the NET1080 EEDATA pin, and the EEPROM DO pinis
connected to the EEPROM EEDI pin through a 33 ohm resistor.

After reset isinactive, the INITSEL bits are sampled to determine the source of theinitialization information. |If
INITSEL[2:0] isO or 1, the NET1080 will determineif anon-blank MicroWire EEPROM is connected. |If no EEPROM is
detected, or the deviceisblank (first word is FFFF), then the default register values will be reported to the Host PC.
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Otherwise, the following required fields from Table 3-1 below are loaded into the NET1080 from the EEPROM. These
required fields are reported in the Device and Configuration descriptors during USB device enumeration. Information
must be stored in the EEPROM as 16-hit words. For string descriptors, bits 7:0 of an EEPROM word are returned to
the Host first, followed by bits 15:8.

Table4-1: Required MicroWire Serial EEPROM Fidds

Word Contents Default Value

Index

0 Manufacturer ID. Thisfield isreported to the Host PC in the USB device descriptor’s 0525h
“Manufacturer ID” field during enumeration.

1 Product ID. Thisfield is reported to the Host PC in the USB device descriptor’s “Product | 1080h
ID” field during enumeration.

2 Release Number. Thisfield isreported to the Host PC in the USB device descriptor’s 0200h
“Release Number” field during enumeration.

3 Max Power. Thisfield isreported to the Host PC in the USB configuration descriptor’s 0032h

“Max Power” field during enumeration. It is reported in units of 2mA. Thisfield should
reflect the maximum current drawn by the TurboCONNECT from the USB power pins.

4 USB Features. Thisfield contains several control bits that are reported to the Host PCin | 0013h
the USB device descriptor and configuration descriptor. See USB Control Register for
details.
5 Interrupt Polling Rate. Thisfield determines the rate at which the interrupt endpoints 0001h
are polled by the Host.
6 (bits 15:8) | Language ID String Start I ndex. 0000h
6 (bits 7:0) Manufacturer String Start | ndex. 0000h
7 (bits 15:8) | Product String Start Index. 0000h
7 (bits 7:0) Serial Number String Start Index. 0000h

In addition, if any “ String Enable” fields are set in the USB Control Register, the fields in Table 4-2 must be defined.
Table4-2: Additional MicroWire Serial EEPROM Fieldsfor String Descriptors

Word Index | Contents
8-9h Reserved. Write these words as a zero.
Ah-FFh Available. Thisrange of the serial EPROM is available for defining string descriptors.

If no string descriptors are used, the EEPROM image may be as short as 8 words (to provide the required fields to the
Host PC). With string descriptors, the EEPROM can end at the end of the last string descriptor’ s definition. Since the
string start index fields are only 8-hits, the beginning address of the last string in the EEPROM can't have a starting
word address greater than 255.

The MicroWire EEPROM s can also be accessed from either Host using Vendor Specific commands to endpoint O.
Only one 16-hit word can be read or written for each Vendor Specific command. See sections6.3 and 6.4.

For an EEPROM write, the Host issues a Vendor Specific Host to Device request to endpoint 0. The EEPROM word
location is passed in the windex field of the Setup packet, and the 16-bit write datais passed in the wVa uefield of the
Setup packet. Further attemptsto access the EEPROM result in aNAK handshake until the write cycle has
completed.

For an EEPROM read, the Host issues a Vendor Specific Device to Host request to endpoint 0. The EEPROM word
location is passed in the windex field of the Setup packet. The associated IN tokens are NAKed until the data has
been read from the EEPROM. A 2-byte packet containing the EEPROM read datais then returned to the host.
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4.3 USB Interface

Theinterface from the NET 1080 to USB allows two Hosts to pass data between them. Each USB port on the NET1080
has the following endpoints.

4.3.1 Default Control Endpoint (Endpoint 00h)

Endpoint 0 isabi-directional USB control endpoint which processes 8-byte packets to/from the Host PC. Each packet
is decoded and USB control read and write ‘ requests’ are handled automatically. Endpoint O supports the required
USB protocol read and write requests (e.g. descriptor reads), aswell as vendor-specific extensions. The vendor-
specific extensions provide the capahility to read and write internal registers.

4.3.2 Data OUT Endpoint (Endpoint 01h)

Endpoint 01hisaUSB bulk OUT endpoint that accepts packets up to 64 bytesin length. Datareceived from aHost
on this endpoint istransferred to a 256 byte FIFO that is connected to the Data IN Endpoint on the opposite USB
port. When dataistransferred to the other port, the LED for this port isturned on for a minimum of 32 milliseconds.
Up to three compl ete packets can bein the FIFO at any time

4.3.3 Data IN Endpoint (Endpoint 81h)

Endpoint 81hisaUSB bulk IN endpoint that transmits packets up to 64 bytesin length. In responseto an IN token
from the Host, dataisread from a 256 byte FIFO that is connected to the Data OUT Endpoint on the opposite USB
port, and isreturned to the Host.

4.3.4 Mailbox OUT Endpoint (Endpoint 02h)

Endpoint 02hisaUSB bulk OUT endpoint that accepts packets up to 16 bytesin length. Datareceived from aHost
on thisendpoint istransferred to an 8 byte IN Mailbox Endpoint on the opposite USB port. If the IN Mailbox of the
other port is aready busy, this endpoint returnsaNAK handshake.

4.3.5 Mailbox IN Endpoint (Endpoint 82h)

Endpoint 82hisaUSB interrupt IN endpoint that transmits the 8 bytes of IN Mailbox data. If no datais available, this
endpoint returns aNAK handshake.

4.3.6 Status Endpoint (Endpoint 83h)

Endpoint 83hisaUSB interrupt IN endpoint that reports the current number of bytes available in the next packet on
the DataIN endpoint. If there are no packets available, the endpoint returnsaNAK handshake. If thereisazero-
length packet available, this endpoint returns 0.

4.4 Suspend Mode

When there is athree-millisecond period of inactivity on the USB, the USB specification requires adevice to enter
into alow-power suspended state. Whilein this state the device may not draw more than 500 nA of current from the
USB connector’ s power pins. To facilitate this, the NET1080 automatically enters the suspend state after detecting
the three millisecond period of inactivity. The NET1080 goes into suspend after detecting the suspend condition on
both USB ports. If only one port is suspended, the NET1080 draws power from the other port.

In the suspended state, the NET1080’ s oscillator shuts down, and most output pins are tri-stated to conserve power
(see section 3, Pin Description).

If the host has enabled Device Remote Wakeup, the NET 1080 will wake up the suspended host when there is data
available onits Data IN endpoint The NET 1080 leaves suspend mode when a Host initiated wake-up is detected.
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45 Root Port Reset

If the SIE in the NET 1080 detects a single-ended zero on the root port for greater than 2.5 microseconds, it is
interpreted as aroot port reset. The following resources are reset for that port:

SIE

USB state machines

USB Address Registerisset to 0

4.6 NET1080 Power Configuration

The USB specification defines both bus-powered and self-powered devices. A bus-powered device is a peripheral
that derives all of its power from the upstream USB connector, while a self-powered device has an external power
supply. The NET1080 is alow power bus-powered peripheral. It drawsits power from either USB Port A or Port B, or
both ports.

The USB specification specifies the following requirements for maximum current draw:
A peripheral not configured by the Host may draw only 100 mA from the USB power pins.
A configured low-power device may not draw more than 100 mA from the USB connector’ s power pins.
In suspend mode, the peripheral may not draw more than 500 mA from the USB connector’ s power pins

The NET1080 meets all of these specifications. It is designed to be used as a bus-powered device.
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5 Register Descriptions

The NET1080 contains a 16 x 16-hit local register space that can be accessed by either Host over USB using Vendor
Specific commands to Endpoint 0. When the NET1080 receives a RESET signal from the RESET# pin or from a USB
RESET command, the registers are set to their default values.

Writes to reserved registers are ignored, and reads from reserved registers return avalue of 0. For compatibility with
future revisions, unused bits within aregister should always be written with a zero.

USB Register Description

These registers determine some of the values reported in USB device and configuration descriptors retumed to the
Hosts. The valuesin the registers may be changed by theinitialization interface before a descriptor isreturned to the
Host. See Section 4.2.

5.1.1 USB Register Summary

Address Register Register Description

Range

Oh MFGID USB Manufacturer ID Field

1h PRODID Product ID Field

2h RELNUM Device release number

3h MAXPWR Maximum USB power used

4h USBCTL USB control

5h INTPOLL Interrupt Polling rate

6h STRINDEX1 USB String Index 1 (Language 1D, Manufacturer)
7h STRINDEX?2 USB String Index 2 (Product, Serial Number)
8h-Fh Reserved

10h TTL Timeto Live

11h STATUS Status Register

12h-1Eh Reserved

1Fh CHIPREV Current Silicon Revision

5.1.2 (Address Oh; MFGID) Manufacturer 1D

Bits | Description Read | Write Default
Value
15:0 | USB Manufacturer ID. Thisregister determines the Manufacturer ID duringa‘Get | Yes Yes 0525h
Device Descriptor’ request (assigned by USB-IF).

5.1.3 (Address 1h; PRODID) Product ID

Bits | Description Read | Write Default
Value
15:0 | Product ID. Thisregister determines the Product ID during a‘ Get Device Yes Yes 1080h
Descriptor’ request.
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5.1.4 (Address 2h; RELNUM) Release Number
Bits | Description Read | Write Default
Value
15:0 | Release Number. Thisregister determines the device release number during a‘ Get Yes Yes REL
Device Descriptor’ request. NUM

Note: RELNUM isthe silicon revision, encoded as a4-digit BCD vaue. The value of RELNUM for the first release of
the chip is0100h. The least-significant two digits areincremented for mask changes, and the most-significant two
digitsincrement for major revisions. Thisvalue can be changed by the EEPROM to implement an application release

number.

5.1.5 (Address 3h; MAXPWR) Maximum Power

Bits | Description Read | Write Default
Value

15:8 Reserved. Yes No 0

7:0 Maximum Power. This register determines the maximum USB power duringa‘Get | Yes Yes 32h

Configuration Descriptor’ request. Power is reported in units of 2 mA.
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5.1.6

(Address 4h; USBCTL) USB Control Register

NET1080 USB TurboCONNECT

Bits

Description

Read

Write

Default
Value

15:13

Reserved

Yes

No

12

Language ID String Enable. If set, alanguage string ID is programmed into the
EEPROM. The location of the language string is specified by the “L anguage String
Start Index” bytein the seridl EEPROM. If clear, the response to a Language ID String
read is determined by the String Default Enable bit.

Yes

Yes

11

Manufacturer String Enable. If set, amanufacturer’s string is programmed into the
EEPROM. The location of the manufacturer’s string is specified by the “Manufactur er
String Start Index” bytein the serial EEPROM. If clear, the responseto a
Manufacturer String read is determined by the String Default Enable bit.

Yes

Yes

10

Product String Enable. If set, a product string is programmed into the EEPROM. The
location of the product string in the EEPROM (s specified by the “Product String Start
Index” byte in the serial EEPROM. If clear, the response to a Product String language
ID string read is determined by the String Default Enable bit.

Yes

Yes

Serial Number String Enable. If set, aserial number string is programmed into the
EEPROM. The location of the serial number string is specified by the “ Serial Number
String Start Index” bytein the serial EEPROM. If clear, the response to alanguage ID
string read is determined by the String Default Enable bit.

Yes

Yes

String Default Enable. If set, default strings are returned to the Host if the
corresponding String Enable (bits 12:9) is 0. If clear, astring isreturned only if the
corresponding String Enable (bits 12:9) is 1.

No

Yes

Reserved

Yes

No

Flush Other. This bit flushes the DataIN FIFO for other port. Thisbit is self-clearing.
When this bit is programmed from the EEPROM, it refers to the B port.

Yes
Flush

Flush This. This bit flushes the Data IN FIFO for this port. Thisbit is self-clearing.
When this bit is programmed from the EEPROM, it refers to the A port.

Yesd
Flush

Disconnect Other Port. Writing a1 to this bit causes the DP Pull-up resistor not to be
driven high, thus simulating a disconnect on the other USB Port. The port will stay
disconnected until this bit is cleared. When programmed from the EEPROM, this bit
refersto the B port.

Yes

Yes

Disconnect This Port. Writing a1 to this bit causes the DP Pull-up resistor not to be
driven high, thus simulating a disconnect on this USB Port. Thisbit clear itself after a
500-millisecond delay, and the port will automatically re-connect. When programmed
from the EEPROM, this hit refersto the A port, and it will not clear itself after 500
milliseconds.

Yes

5.1.7

(Address 5h; INTPOLL) Interrupt Polling Interval Register

Bits

Description

Read

Write

Default
Value

15:8

Interrupt Polling Interval Register for Endpoint 83h. This register specifiesthe
interrupt polling interval in milliseconds for the Status Endpoint 83h. It isreturned asthe
last byte of the Status Endpoint descriptor when the Get Configuration Descriptor
reguest isissued.

Yes

Yes
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7.0 Interrupt Polling Interval Register for Endpoint 82h. This register specifiesthe Yes Yes 64h
interrupt polling interval in milliseconds for the Mailbox Endpoint 82h. It isreturned as
the last byte of the Mailbox Endpoint descriptor when the Get Configuration Descriptor
request isissued.
5.1.8 (Address 6h; STRINDEX1) String Index 1
Bits | Description Read | Write | Default
Value
15:8 | LanguagelD String Index. Thisfield determines the EEPROM starting word address Yes Yes 0
of the Language ID string.
7.0 Manufacturer String Index. Thisfield determines the EEPROM starting word address Yes Yes 0
of the Manufacturer string.
5.1.9 (Address 7h; STRINDEX2) String Index 2
Bits | Description Read | Write | Default
Value
15:8 | Product String Index. Thisfield determines the EEPROM starting word address of the Yes Yes 0
Product string.
7:0 Serial Number String Index. Thisfield determinesthe EEPROM starting word address|  Yes Yes 0
of the Serial Number string.
5.1.10 (Address 10h; TTL) Time to Live
Bits | Description Read | Write | Default
Value
15:8 [TimetoLive Other Port. Thisfield determines how many milliseconds a packet will Yes Yes 0
stay in the Data FIFO on the other port beforeit isdiscarded. If set to O, packets will
not be discarded.
7.0 Timeto Live ThisPort. Thisfield determines how many milliseconds a packet will stay| Yes Yes 0
in the Data FIFO on this port beforeit is discarded. If set to O, packets will not be
discarded.
5.1.11 (Address 11h; STATUS) Status
Bits | Description Read | Write | Default
Value
15 Port A. Thisbitissetif read from the A port. Yes No 0
14 Connected Other Port. This bit indicates that the other side has connected Yes No 0
13 Suspended Other Port. This bit indicates that the other side has suspended. Yes No 0
12 Mailbox Data Available Other Port. Thishitissetif thereisdataavailableintheUSB| Yes No 0
Mailbox for the other port.
11:10 | Reserved. Yes No 0
9:8 Packets Available Other Port. Thisfield indicates the number of packets availablein Yes No 0
the Data FIFO of the other port.
7 Reserved. Yes No 1
6 Connected This Port. This bit indicates that this side has connected Yes No 0
5 Suspended ThisPort. This bit indicates that this side has suspended. Yes No 0
4 Mailbox Data Available ThisPort. Thisbitissetif thereis dataavailablein the USB Yes No 0

Mailbox for this port.
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32 Reserved. Yes No 0

1.0 Packets Available This Port. Thisfield indicates the number of packets availableinthe | Yes No 0

Data FIFO of this port.
5.1.12 (Address 1Fh; CHIPREV) NET1080 Silicon Revision
Bits | Description Read | Write | Default
Value

15:0 [ NET1080 Silicon Revision. Thisis the Silicon Revision Number for the NET1080 Yes No RELNUM

Note: RELNUM isthe silicon revision, encoded as a4-digit BCD value. Thevalue of RELNUM for the first rel ease of
the chip is0100h. The least-significant two digits are incremented for mask changes, and the most-significant two
digitsincrement for major revisions. This value cannot be changed.
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6 USB Vendor-Specific Device Requests (Endpoint 0)

Vendor specific requests to endpoint O are used to access the internal registers of the NET 1080 and to perform read
and write cyclesto the EEPROM. For register and EEPROM accesses, the windex determine the address. A
bRequest of 10hisused for register accesses, and a bRequest of 11h isused for EEPROM accesses.

6.1 Register Write

A vendor request to endpoint 0 is used to perform register writes. One 16-bit write can be performed for each
transfer. Thedatais not written to the target register until it has been determined that the USB transfer was
successful. Thetarget register addressis passed in bits 7:0 of the windex field of the Setup packet. The writedatais
passed in the wValuefield of the Setup packet. If thewLength field isnot O, the endpoint will returnaSTALL
handshake. Theregister is not actually written until the Status Phase of the vendor request has compl eted.

Setup Byte | Contents Description
0 BmRequestType Bit 7 = direction (0=Out)
Bits 6:5 = type (2=vendor)
Bits 4:0 = Recipient (0 = device)
1 Brequest 10h = Register access
2 wVadue (LSB) Write data (L SB)
3 wVaue (MSB) Write data (M SB)
4 windex (LSB) Register Address
5 windex (MSB) Reserved —set to 0
6 wLength (LSB) Number of bytesin Data Phase — must be O
7 wLength (MSB) Reserved —set to 0

6.2 Register Read

A vendor request to endpoint 0 is used to perform register reads. One 16-bit read can be performed for each transfer.
Thetarget register addressis passed in bits 7:0 of the windex field of the Setup packet. If thewLength fieldisnot 2,
the endpoint will return astall acknowledge.

Setup Byte | Contents Description
0 BmRequestType Bit 7 = direction (1=IN)
Bits 6:5 = type (2=vendor)
Bits 4:0 = Recipient (0 = device)
1 Brequest 10h = Register access
2 wVaue (LSB) Reserved —set to 0
3 wValue (MSB) Reserved —set to 0
4 windex (LSB) Register Address
5 wlndex (MSB) Reserved —set to 0
6 wL ength (LSB) Number of bytes to read, must be 2
7 wLength (MSB) Reserved —set to 0

Following is adescription of the contents of the IN packet associated with this control read transfer.

Bytelndex | Contents
0 Register Read Data (L SB)
1 Register Read Data (M SB)
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6.3 EEPROM Write

A vendor request to endpoint 0 is used to perform EEPROM writes. One 16-bit write can be performed for each
transfer. The EEPROM word addressis passed in bits 9:0 of the windex field of the Setup packet. The write datais
passed in the wValue field of the Setup packet. If thewLength field isnot 0, the endpoint returnsa STALL
handshake. Further accessesto endpoint 0 are NAK’ ed in the Status Phase until the write operation has compl eted.

Setup Byte | Contents Description
0 BmRequestType Bit 7 = direction (0=0Out)
Bits 6:5 = type (2=vendor)
Bits 4:0 = Recipient (0 = device)
1 Brequest 11h = EEPROM access
2 wVaue (LSB) Write data (LSB)
3 wVaue (MSB) Write data (M SB)
4 wlndex (LSB) EEPROM word Address
5 wlndex (MSB) EEPROM word Address
6 wLength (LSB) Number of bytesin Data Phase — must be 0
7 wLength (M SB) Reserved —set to 0

6.4 EEPROM Read

A vendor request to endpoint O is used to perform EEPROM reads. One 16-bit read can be performed for each
transfer. The EEPROM word address is passed in bits 9:0 of the windex field of the Setup packet. If thewLength field
isnot 2, the endpoint will return astall acknowledge.

Setup Byte | Contents Description
0 BmRequestType Bit 7 = direction (1=IN)
Bits 6:5 = type (2=vendor)
Bits 4:0 = Recipient (0 = device)
1 Brequest 11h = EEPROM access
2 wVadue (LSB) Reserved —set to 0
3 wVaue (MSB) Reserved —set to 0
4 windex (LSB) EEPROM word Address
5 windex (MSB) EEPROM word Address
6 wLength (LSB) Number of bytes to read, must be 2
7 wL ength (MSB) Reserved —set t0 0

Following is a description of the contents of the IN packet associated with this control read transfer. IN tokens are
NAK’ ed until two bytes have been read from the EEPROM.

Bytelndex | Contents
0 EEPROM Read Data (L SB)
1 EEPROM Read Data (MSB)
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6.5 Manufacturer Test Mode

A vendor specific request can be used to set or clear the Timing Test Mode bit. Timing Test Modeis used during
silicon verification and should not be enabled during normal operation.

6.5.1 Device Clear Feature (Timing Test Mode)

Offset | Number of | Description Default Value
Bytes
- 0 Clear the selected device feature -

wVaue = 80h --> Timing test mode (clears test bit)
windex ignored
wLength=0

6.5.2 Device Set Feature (Timing Test Mode)

Offset | Number of | Description Default Value
Bytes
- 0 Set the selected device feature -

wVaue = 80h --> Timing test mode (sets test bit)
wlindex ignored
wLength=0
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7 USB Standard Device Requests (Endpoint 0)

7.1 Control Read Transfers

7.1.1 Get Device Status

NET1080 USB TurboCONNECT

Offset [ Number of | Description Default Value
Bytes
0 2 bits 15:2 = Reserved 0000h
bit 1 = Device Remote Wakeup enabled
hit0=0
7.1.2 Get Interface Status
Offset | Number of | Description Default Value
Bytes
0 2 bits 15:0 = Reserved 0000h

7.1.3 Get Endpoint 00h, 01h, 81h, 02h, 82h, 83h, 84h Status

Offset [ Number of | Description Default Value
Bytes
0 2 bits 15:1 = Reserved 0000h
bit 0 = Endpoint is stalled
7.1.4 Get Device Descriptor (18 Bytes)
Offset | Number of | Description Default Value
Bytes

0 1 Length 12h

1 1 Type (device) 01h

2 2 USB Specification Release Number 0101h

4 1 Class Code FFh (Vendor Specific)

5 1 Sub Class Code 00h

6 1 Protocol 00h

7 1 Maximum Endpoint 0 Packet Size 08h

8 2 USB Manufacturer ID Vaue of MFGID register

10 2 Product ID Vaue of PRODID register

12 2 Device Release Number Vaue of RELNUM register

14 1 Index of string descriptor describing manufacturer 01h (if USBCTL Mfg. String
Enable= 1)
00h (if USBCTL Mfg. String
Enable = 0)

15 1 Index of string descriptor describing product 02h (if USBCTL Prod. String
Enable= 1)
00h (if USBCTL Prod. Sring
Enable = 0)

16 1 Index of string descriptor describing serial number 03h (if USBCTL Serial
Number String Enable = 1)
00h (if USBCTL Serial
Number String Enable = 0)
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17

| 1

| Number of configurations

| 01h

7.1.5 Get Configuration Descriptor (53 bytes)

Note that all interface and endpoint descriptors are returned when thisrequest is issued

Offset Number of Description Default Value
Bytes
Configuration Descriptor
0 1 Length 09h
1 1 Type (configuration) 02h
2 2 Total length returned for this configuration 0035h
4 1 Number of Interfaces 01h
5 1 Number of this configuration 01h
6 1 Index of string descriptor describing this configuration 00h
7 1 Attributes ACh
bit 7 = Reserved — must be 1
bit 6 = Self-powered
bit 5 = Remote Wakeup capability
bits 4:0 = Reserved —set to 0
8 1 Maximum USB power required (in 2 mA units) Vauein MAXPWR

register

Interface 0 Descriptor

0 1 Size of this descriptor in bytes 09h
1 1 Type (interface) 04h
2 1 Number of thisinterface 00h
3 1 Alternate Interface 00h
4 1 Number of endpoints used by this interface (excluding endpoint 0) | 05h
5 1 Class Code FFh (Vendor Specific)
6 1 Sub Class Code 00h
7 1 Device Protocol 00h
8 1 Index of string descriptor describing thisinterface 00h
Endpoint 1 Descriptor
0 1 Size of this descriptor 07h
1 1 Descriptor Type (endpoint) 05h
2 1 Endpoint Address 01h

bit 7 = direction (1 =IN, 0= OUT)

bits 6:4 = reserved

bits 3:0 = endpoint number
3 1 Endpoint Attributes 02h

Bits 7:2 = reserved

Bits 1.0

00 = Control

01 = Isochronous

10=Bulk

11 = Interrupt
4 2 Maximum packet size of this endpoint 0040h
6 1 Interval for polling endpoint (not used) 00h
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Endpoint 81h Descriptor
0 1 Size of this descriptor 07h
1 1 Descriptor Type (endpoint) 05h
2 1 Endpoint Address 81h
bit 7 = direction (1 =IN, 0= OUT)
bits 6:4 = reserved
bits 3:0 = endpoint number
3 1 Endpoint Attributes 02h
bits 7:2 = reserved
bits 1:0
00 = Control
01 = Isochronous
10=Bulk
11 = Interrupt
4 2 Maximum packet size of this endpoint 0040h
6 1 Interval for polling endpoint (in ms) 00h
Endpoint 2 Descriptor
0 1 Size of this descriptor 07h
1 1 Descriptor Type (endpoint) 05h
2 1 Endpoint Address 02h
bit 7 = direction (1 =IN, 0 = OUT)
bits 6:4 = reserved
bits 3:0 = endpoint number
3 1 Endpoint Attributes 02h
Bits 7:2 = reserved
Bits 1.0
00 = Control
01 = Isochronous
10 =Bulk
11 = Interrupt
4 2 M aximum packet size of this endpoint 0008h
6 1 Interval for polling endpoint (not used) 00h
Endpoint 82h Descriptor
0 1 Size of this descriptor 07h
1 1 Descriptor Type (endpoint) 05h
2 1 Endpoint Address 82h
bit 7 = direction (1 =IN, 0 = OUT)
bits 6:4 = reserved
bits 3:0 = endpoint number
3 1 Endpoint Attributes 03h
bits 7:2 = reserved
bits 1:0
00 = Control
01 = Isochronous
10 =Bulk
11 = Interrupt
4 2 Maximum packet size of this endpoint 0008h
6 1 Interval for polling endpoint (in ms) Determined by bits 7:0 of
INTPOLL register
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Endpoint 83h Descriptor
0 1 Size of this descriptor 07h
1 1 Descariptor Type (endpoint) 05h
2 1 Endpoint Address 83h
bit 7 = direction (1 =IN, 0= OUT)
bits 6:4 = reserved
bits 3:0 = endpoint number
3 1 Endpoint Attributes 03h
bits 7:2 = reserved
bits 1:0
00 = Control
01 = Isochronous
10=Bulk
11 = Interrupt
4 2 M aximum packet size of this endpoint 0001h
6 1 Interval for polling endpoint (in ms) Determined by bits 15:8
of INTPOLL register

7.1.6 Get String Descriptor O

Offset [ Number of | Description Default Value
Bytes
0 4 Language ID (English=09, U.S. = 04) 04h, 03h
h0409
7.1.7 Get String Descriptor 1
Offset | Number of | Description Default Value
Bytes
0 38 Manufacturer Descriptor 26h, 03h
“Netchip
Technology”
7.1.8 Get String Descriptor 2
Offset | Number of | Description Default Value
Bytes
0 48 Product Descriptor 30h, 03h
“NET1080 USB
TurboCONNECT”
7.1.9 Get String Descriptor 3
Offset Number of Description Default Value
Bytes
0 10 Serial Number Descriptor 0Ah, 03h
“1001"
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Specification
7.1.10 Get Configuration
Offset Number of Description Default Vaue
Bytes
0 1 Returns current device configuration 00h
7.1.11 Get Interface
Offset Number of Description Default Value
Bytes
0 1 Returns current alternate setting for the specified 00h
interface
7.1.12 Set Address
Offset Number of Description Default Vaue
Bytes
- 0 Sets USB address of device --
Vaue = device address, Index = 0
7.2 Control Write Transfers
7.2.1 Set Configuration
Offset Number of Description Default Value
Bytes
- 0 Sets the device configuration --
Value = Configuration value (0 or 1 supported),
7.2.2 Set Interface
Offset Number of Description Default Vaue
Bytes
- 0 Selects alternate setting for specified interface --
Value = Alternate setting, Index = specified interface
7.2.3 Device Clear Feature
Offset Number of Description Default Vaue
Bytes
- 0 Clear the selected device feature --
Vaue = feature selector
FS =1 --> Device Remote Wakeup (disable)
7.2.4 Device Set Feature
Offset Number of Description Default Vaue
Bytes
- 0 Set the selected device feature --

Vaue = feature selector
FS =1 --> Device Remote Wakeup (enable)
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7.2.5 Endpoint Clear Feature
Offset Number of Description Default Vaue
Bytes
- 0 Clear the selected endpoint feature --
Value = feature selector, Index = endpoint number
FS=0--> Endpoint stall (clears stall hit)
7.2.6 Endpoint Set Feature
Offset Number of Desaription Default Value
Bytes
- 0 Set the selected endpoint feature --
Value = feature selector, Index = endpoint number
FS =0 --> Endpoint stall (sets stall bit)
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8 Bulk and Interrupt Endpoints

8.1 Endpoint 01h ‘OUT’ Transactions (Data Out Pipe)

Offset Number of Description Default Vaue
Bytes
- 64 Host writes data to the FIFO connected to the Data IN --
Pipe of the opposite USB port.

8.2 Endpoint 81h ‘IN’ Transactions (Data In Pipe)

Offset Number of Description Default Vaue
Bytes
-- 64 Host reads data from the FIFO connected to the Data IN --
Pipe of this USB port.

8.3 Endpoint 02h ‘OUT’ Transactions (Mailbox Out Pipe)

Offset Number of Description Default Value
Bytes
-- 8 Host writes data to the FIFO connected to the Mailbox --

IN Pipe of the opposite USB port. If theIN Mailbox is
aready busy, this endpoint returns a NAK handshake.

8.4 Endpoint 82h ‘IN’ Transactions (Mailbox In Pipe)

Offset Number of Description Default Vaue
Bytes
- 8 Host reads data from the Mailbox IN Pipe of this USB --

port using an interrupt IN transaction. If no bytesare
available in the Mailbox, this endpoint returnsa NAK
handshake..

8.5 Endpoint 83h ‘IN’ Transactions (Status Input Pipe)

Offset Number of Description Default Value
Bytes

- 1 Host reads this endpoint using an interrupt IN --
transaction. The value returned is the number of bytes
availablein the DataIN endpoint. If no datais available,
this endpoint returns aNAK handshake. A value of O
indicates a zero-length packet is available.
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9 Electrical Specifications

9.1 Absolute Maximum Ratings
Conditions that exceed the Absolute Maximum limits may destroy the device.

Symbol Parameter Conditions Min Max Unit
Vop Supply Voltage With Respect to Ground -0.3 4.0 V
VbopLL PLL Supply Voltage With Respect to Ground -0.3 40 \%
V, DC input voltage With Respect to Ground -0.3 Vpp+0.5 \Y
lout DC Output Current, per pin -30 30 mA
Tsro Storage Temperature No bias -65 150 °C
T amve Ambient temperature Under bias -40 85 °C
Ve ESD Rating R =15K, C =100pF 2 KV

9.2 Recommended Operating Conditions
Conditions that exceed the Operating limits may cause the device to function incorrectly.

Symbol Parameter Conditions Min Max Unit
Vop Supply Voltage 3.0 3.6 V
VoopLL PLL Supply Voltage 30 36 \%
V, Input Voltage 0 Voo \
Ta Operating Temperature 0 70 °C
tr Input risetime 1 10 ns/V
te Input fall time 1 10 ns/\V
Fosc Oscillator or Crystal Frequency 5.985 6.015 MHz

9.3 DC Specifications

9.3.1 DC Specifications

Operating Conditions: Vpp: 3.3V £ 5%, T, =0°Cto 70°C
All typical valuesareat Vpp =3.3V and T, =25°C
Operating Conditions: Notes 1, 2.

Symbol Parameter Conditions Min | Typ | Max [ Unit
lop Vpp Supply Current Vpp = 3.3V 30 45 mA
Ibps Vpp Supply Current (Suspend) Device suspended 5 75 mA
Vin High Level Input VVoltage 20 \%
Vi Low Level Input VVoltage 0.8 \%
I Input Leakage Current Any pin -1 1 mA
loz Off State Leakage Current -1 1 mA
Cio Input or Output Pin Capactitance | Pinto GND 10 pF
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9.3.2 USB Port DC Specifications

Operating Conditions: Vpp: 3.3V £ 5%, T, =0°Cto 70°C

All typical valuesareat Vpp =3.3V and T, =25°C

Operating Conditions: Notes 1,2.

Symbol Parameter Conditions Min | Typ | Max [ Unit
Vo, Differential Input Sensitivity | (D+) - (D-) | 0.2 V
Vem Differential Common Mode Range | IncludesVVDI range 0.8 25 V
Ve Single Ended Receiver Threshold 0.8 2.0 V
Vou Static Output High R, of 15 KWto GND 2.8 3.6 \%
VoL Static Output Low R, of 1.5 KWto 3.6V 0.3 \%

lo Hi-Z State Data Line L eakage 0V <Vy<3.3V -10 +10 mA
Co 1/0O Capacitance Pin to GND 20 pF

9.3.3 USB Port AC Specifications

Operating Conditions: Vpp: 3.3V £ 5%, T, =0°Cto 70°C

All typical valuesareat Vpp =3.3V and T, = 25°C

Operating Conditions: Notes1,2,3.

Symbol Parameter Conditions Waveform Min [Typ | Max | Unit

Tr Rise & Fal Times C_=50pF Figure 9-1 4 20 ns
Te Notes 4,5 4 20
Trem Rise/Fall time matching (Ta To) Figure 9-1 90 110 %
Vers Output Signal Crossover Voltage 1.3 2.0 \%
Zorv Driver Output Resistance Steady State Drive 10 15 w
ToratE Data Rate 11.97 12 12.03 [ Mbs
Toba Source Differential Driver Jitter to | Notes 6,7. Figure 9-2 -35 0 35 ns
Next Transition
Topx Source Differential Driver Jitter Notes 6,7 Figure 9-2 -4.0 0 4.0 ns
for Paired Transitions
Toeop Differential to EOP Transition Note 7 Figure 9-3 -2 0 5 ns
Skew
Teopt Source EOP Width Note 7 Figure 9-3 160 167 175 ns
Tre Receiver Data Jitter Toleranceto | Note 7 Figure9-4 | -185 0 185 ns
Next Transition
Tre Receiver Data Jitter Tolerancefor | Note 7 Figure 9-4 -9 0 9 ns
Paired Transitions
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Teopr1 EOP Width at Receiver; Must Note 7 Figure 9-3 40 ns
reject as EOP
Teorr2 EOP Width at Receiver; Must Note 7 Figure 9-3 80 ns
accept as EOP

9.3.4 USB Port AC/DC Specification Notes

Measured from 10% to 90% of the datasignal.

Timing difference between the differential datasignals.
Measured at crossover point of differential datasignals.

ONOh~WNPE

droop of 330 mV.

9.3.5 USB Port AC Waveforms

Therising and falling edges should be smoothly transitioning (monotonic).

All voltages measured from the local ground potential, unless otherwise specified.
All timings use a capacitive load (C,) to ground of 50 pF, unless otherwise specified.
Full Speed timings havea 1.5 kW pull-up to 3.3 V on the D+ dataline.

The maximum load specification is the maximum effective capacitive load allowed that meets the target hub Vs

Rise Time

Fall Time

Data Lines

—f— 90%
Te °
Differential

90%Y

10%

10%
i
T" t

Full Speed: 4 to 20ns at C, = 50pF

Figure 9-1. Data Signd Riseand Fall Time
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10 Mechanical Drawing
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All dimensions in millimeters.
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