Technical Reference for Altium's USB - IrDA
— Ethernet Peripheral Board PB03

Alllum

Summary This reference document provides detailed information on Altium's USB — IrDA —
Ethernet peripheral board PB03, including the resources it offers and how those
resources are accessed by a daughter board FPGA device plugged-in to Altium's
Desktop NanoBoard NB2DSKO1.
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A peripheral board is simply a plug-in satellite board that allows additional resources to be made available to the daughter board
FPGA. It can be considered as providing an 'extension' to the NB2DSK01 motherboard resources. From a daughter board's
perspective, the resources on a peripheral board appear as though they are physically located on the motherboard itself.

The PBO3 provides USB, IrDA and Ethernet resources.

Figure 1. Altium's USB — IrDA — Ethernet peripheral board PB03.

For information on the Desktop NanoBoard NB2DSKO01, refer to the document TR0143 Technical Reference Manual for
Altium's Desktop NanoBoard NB2DSKO1.

For information on the range of peripheral boards and daughter boards currently available, and additional documentation
specific to each, go to www.altium.com/nanoboard/resources.

Key features of the PB03

e 10/100 Fast Ethernet interface
e USB 2.0 High-Speed interface

. IrDA®-compIiant interface (offering speeds up to 4Mbps)
. 1-Wire® memory device used to store board ID and related information

. 1-Wire® device socket (3-pin, 1.27mm pitch)
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Functional overview of the PB03
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Figure 2. Peripheral board PB03 block diagram.
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Attachment to the NB2DSK01 motherboard

The peripheral board is mounted onto the NB2DSK01 motherboard by plugging its 100-way Male docking connector into one of
the motherboard's corresponding 100-way Female docking connectors (each referred to as a ' NANOCONNECT ' interface). The

board can be securely fixed in place using the i
available threaded standoffs. ‘* PERIPHERAL BOARD C

The NB2DSKO01 motherboard possesses three
peripheral board connectors — labeled
'"PERIPHERAL BOARD A', 'PERIPHERAL
BOARD B' and 'PERIPHERAL BOARD C'.All
three are identical in their pinouts, providing lumemsmsmmssssen
generic docking platforms that allow for a
peripheral board to be affixed to the board in any
of the three locations.

50 pins from each connector are wired directly to
the NB2DSKO01's daughter board connectors,
making the 1/0 resources on a peripheral board
available to the daughter board FPGA once
plugged in.

Figure 3. Peripheral board connectors on the NB2DSKO01 motherboard.

Board identification

Board identification is handled courtesy of a DS2406 device (from Dallas Semiconductor).
Although the device is actually a dual-addressable switch, it is used for the additional 1kbit of
memory that it possesses.

The DS2406 is a 1-Wire® compatible device, primarily used to contain a code with which to
identify the peripheral board when plugged in. The NanoTalk Controller interrogates this device
over a single wire, the associated signal of which depends on where the peripheral board is
attached:

e ONE WIRE PB IDA —if attached to the ' PERIPHERAL BOARD A' connector.

e ONE WIRE PB IDB —if attached to the ' PERIPHERAL BOARD B' connector.

e ONE WIRE PB IDC —if attached to the ' PERIPHERAL BOARD C' connector.

The DS2406 supports half-duplex communication at a rate of up to 16.3kbits/s. Although power for ~ Figure 4. 1-Wire memory

the device is sourced over the same single wire as the data itself — courtesy of a parasitic ?;et%éobzc;rzfm the ident code
capacitor which charges when the 1-Wire bus signal line is High — the device is also fed from the

PBO03's 3.3V supply, to ensure continuous power.

Similar devices on all peripheral boards and 3-connector daughter boards allow the NanoTalk Controller to detect which specific
boards are available to the system.

Location on board

The DS2406 device (designated U1 _1ID) is located on the solder side of the board, to the bottom-left of the 100-way docking
connector.

Schematic reference

The 1-Wire memory device can be found on sheet 1WwB_DS2406 EPROM. SchDoc (entitled 7-Wire Bus ID) of the peripheral
board schematics. A pdf document of these schematics — PB03 USB-IrDA-Ethernet Peripheral Board Schematics.pdf — can be
found at www.altium.com/nanoboard/resources.

Further device information
For more information on the DS2406 device, refer to the datasheet (DS2406 . pdf) available at www.maxim-ic.com.
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A word about changing peripheral boards

When changing peripheral boards, please take care not to
damage the connector that attaches the peripheral board to the
NB2DSKO01. The following procedure is recommended:

1.
2.

Ensure that the NB2DSKO01's power is switched off.

Ensure that all screws affixing the peripheral board to the
motherboard are removed.

Grip the two sides of the peripheral board between your
thumb and fingers and gently pull the board upwards. Gently
rocking the peripheral board from side to side can help loosen
the connector.

As the peripheral board disengages, ensure that you keep the

board parallel to the motherboard and pull it straight up until
the connector is fully disengaged.

Install a different peripheral board by gently positioning it so

that its connector is aligned with the corresponding connector  Figure 5. Attaching a peripheral board to the NB2DSKO01
on the motherboard — the posts of which slot through the motherboard.

holes in the peripheral board. Once located, press the
peripheral board firmly onto the motherboard. You can secure it to the motherboard using the available threaded standoffs.

Switch the NB2DSKO01's power on.
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User resources

The resources on the PB03 are individually wired to target daughter board FPGA 1/O pins. The relevant I/O and control signals
are wired from the resource (via the peripheral board connector on the NB2DSK01 motherboard) to pins of the relevant
daughter board connector, and ultimately on to I/O pins of the FPGA device itself.

The following sections detail the resources on the PB03, made available to the user once the board is docked in position on the
NB2DSKO01 motherboard.

Note: For each of the following resources, reference is made to the corresponding sheet(s) of the peripheral board schematics
on which the circuitry of interest can be found. A pdf document of these schematics — PB03 USB-IrDA-Ethernet Peripheral
Board Schematics.pdf — can be found at www.altium.com/nanoboard/resources.

Accessing resources from an FPGA design

Before taking a closer look at the FPGA-accessible resources on the PB03, it is worth taking time to elaborate just exactly how
access to these resources is made possible.

Normally you would use ports to s
connect from the nets in a ET%T??‘EE% £ ﬁSHiEﬁB 0]

. . {__ ETH TZEN | i
design to the pins on the FPGA. o PHY_TXC
However, since the connectivity ETH RO PHY RXD[3.0]

ETH RXDV FHY REDV
from the FPGA to the - T PHY RYER
components on the PB03 is fixed S : IR | e
by the routing, there is no need ETH_COL ;- Parameters for - ETH_PHY

[ Emcom Name Vaue e

to place ports and then define B A
: . et e, ARG hd
the net-to-pin mapping. Instead, Pubished  Z2Jan2007 STRING

Altlum DeSIgner‘ prOVIdeS SpeCIa| Publisher Altium Limited STRING

components that can be placed

'DrI.Ijl:lrnpl:wrlerll

. ETH_MDIO =1 [ Add. ] [ Remove... ] [ Edt. ] [Add asﬂule...]
— allowing the PBO3 resources to FET DT
. . . . uin Ul T -
be easily incorporated in designs. LK 1 () @ B oK WD
These components, which can croIv4 CDIVIODES Y

be thought of as design interface  Figure 6. Example port component.

components and are commonly

referred to as port components, are available in the FPGA PB03 Port-Plugin integrated library (\Library\Fpga\FPGA PB03
Port-Plugin.IntLib).

The port components automatically establish connectivity between the resource and FPGA 1O pins, allowing the same design to
be built for different FPGA devices from different manufacturers. They are placed on the top sheet of the FPGA design project
(*.PrjFpg), instead of ports. They are recognized as being external to the FPGA design by the presence of the
PortComponent = True parameter. They are automatically converted to ports during synthesis.

Converting a port component to standard ports

It can often be clearer to represent the signal lines to the ug
i i i i - ETH _TXD[3.0] PHY TXD[3.0]
physical pins of the FPGA device us-lng stancljard ports, pRRL LTI S
rather than the port components. Altium Designer [ ErTEe - t FHY_THC
provides a conversion command to quickly change a port ETH FZDE.0 FHY_RXD[3.1]
. ETH_RXDV PHY REDV
component to standard ports. From the schematic [ FTH RXER FHY RYER
. . ETH RXC PHY RXC
document, this command can be accessed by: s
. ETH_COL PHY_COL
e Choosing Tools » Convert » Convert Part To Ports EETH CES | PHY CES
from the main menus and clicking on the required port - ETH RESETE E } PHY_RESETE
component you wish to convert. T EHWDE | PHY MDC
. . . . s FHY MDOE
¢ Right-clicking over the required port component and
. . ' ETH_MDIO FHY MDO
choosing Part Actions » Convert Part To Ports from R
the menu that appears. Ui Uit B
. ) CLET (] o= @ S0 |- = CLK_WMD
After launching the command (and choosing the port coiva DITi00C0 T —

component if applicable), the component will be converted  Fjgure 7. Converted port component.
into electrically equivalent ports.
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USB port
The PB03 provides a USB 2.0 port, identical to that found on the NB2DSK01 motherboard. The port lTSB 2.0
is provided courtesy of a USB B-type connector. High-Speed

Providing the high-speed interface between a processor in an FPGA design and the USB bus is an
EZ-USB SX2™ device (CY7C68001-56LFC, from Cypress Semiconductor). This device has a built-in
USB transceiver and a Serial Interface Engine (SIE), which automatically manages the USB protocol.
Powered by the PB03's 3.3V supply, it supports Full (12Mbps) or High (480Mbps) speed operation.
Although the device is configured to provide a 16-bit bidirectional data bus, only the low-order byte
(USB_D[7..0])is used for communications with the processor.

Internal clocking for the USB transceiver (and various internal logic) is supplied from an internal PLL,
which itself is driven by an external 24MHz crystal connected across the device's XTALIN and Figure 8. USB 2.0
XTALOUT pins. interface port.

Reset of the USB interface device is provided through use of a supervisory reset circuit device — a

MAX6315US26D1, from Maxim. This device will assert the reset signal to the CY7C68001 (active Low) if its 3.3V supply voltage
dips below 2.3V, or if it receives an external reset signal from the processor in the FPGA design. The reset signal will remain
asserted for a minimum of 1ms (typically 1.4ms) after the supply voltage rises above this threshold, and/or the processor
deasserts its reset signal.

The USB power and data lines (VBUS, D+, D-) are protected against high transient voltages through the use of a low-
capacitance transient voltage suppressor device — a NUP2201MR®6, from ON Semiconductor.

Location on board

The USB connector (designated J1) is located toward the lower-right corner, on the
component side of the board — to the right of the IrDA interface.
The CY7C68001 device (designated U7_Us), the NUP2201MRG6 device (designated
U13 Us) and the MAX6315 device (designated Ul6 US) are also located on the

- ) = ——— USB2 INTERFACE ——
component side of the board, above the USB port itself.
The 24MHz crystal (designated Y1 US) is located on the component side of the board, to e

the bottom-left of the CY7C68001 device.

Schematic reference
The USB circuitry can be found on the following sheets of the peripheral board schematics:
e USB CY7C68001-56LFC.SchDoc (entitled High-Speed USB 2.0 Controller)

"USB2.0

Design interface component Figure 9. USB high-speed interface
Table 1 summarizes the available design interface component that can be placed from the device (U7_US), voltage suppressor

e CON USBB_RA.SchDoc (entitled USB 2.0 Type B Connector).

(U13_Us), supervisory reset device

FPGA PB03 Port-Plugin.IntLib to access the USB interface. (U16 US) and 24MHz crystal (v1_US).

Table 1. USB interface port-plugin component.

Component Symbol Component Name Description
Ush FIFDADRD - usB Place this component to interface to the
Egg gggg% i high-speed USB interface device and
USE_D[7..0] =X= subsequent USB port.
TSE_FLAGA t—
USE_FLAGE t—
USE FLAGC t—

USE_FLAGD CS N »=n-
USE_ED M
7

USE_WE_N
USE_SLOE
USE_RESET N
USE_PETEND
UZE IFCLE
USE_VEUS st—
USE_INT M ot—
UEE READY St—

IEEEEE:

For information on available peripheral devices — used to provide the control interface between a processor in the design and
the PBO3 resource — go to www.altium.com/nanoboard/resources.
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Further device information

For more information on the CY7C68001 device, refer to the datasheet (CY7C68001 . pdf) available at www.cypress.com.

For more information on the MAX6315 device, refer to the datasheet (MAX6315 . pdf) available at www.maxim-ic.com.

For more information on the NUP2201MR6 device, refer to the datasheet (NUP2201MR6-D . pdf) available at www.onsemi.com.

IrDA® interface

The PBO3 provides a fast infrared transceiver, courtesy of a TFDU6102 device (from Vishay

Semiconductors). This device is compliant with the IrDA™ (Infrared Data Association) standard

for fast infrared data communications (FIR), and can also be used for remote control. The former

allows you to place a device possessing an IrDA port next to the NB2DSKO01 and effect wireless

communications between the two.

e IrDA communications — offering slow infrared (SIR; 2.4kbit/s to 115.2kbit/s) medium
infrared (MIR; 576kbit/s to 1152kbit/s) and fast infrared (FIR; 4Mbit/s) modes, with a link
distance greater than 1m (provided clear line-of-sight is kept between the two IrDA ports).

« Remote Control — supporting transmission/reception of RC codes (encoded using protocols ~ Fgure 10. IrDA interface.
such as NEC, or Philips RC5) that have been modulated using a carrier wave up to a
frequency of 2MHz. The interface supports a range of more than 8m (typically 22m).
The PBO03 ships with a general

The TFDU6102 consists of a PIN photodiode for reception, an Infrared Emitting Diode (IRED) for | ;o056 remote controller
transmission, and control logic. Primary power for the device comes from the PB03's 3.3V supply, | featuring a range of common

with the anode of the IRED connected to the board's 5V supply through a 2Q resistance. function buttons. This controller
transmits data using the NEC IR
transmission protocol.

After power-on the device is set, by default, to operate in low-speed (SIR) mode. The mode of the
device can be explicitly or dynamically controlled:

« Explicit mode control — control is performed using the IRDA MODE signal from the FPGA design, which is wired to the
device's Mode pin. Take this signal High to place the device in high-speed (MIR and FIR) mode. Keep this signal Low to
remain in low-speed (SIR) mode.

¢ Dynamic mode control — control is performed using the IRDA SD and IRDA_TXD signals from the FPGA design, which are
wired to the device's SD and TXD pins respectively. Taking the IRDA_SD signal High places the device in shutdown mode.
On the falling edge of this signal the TXD input is sampled. If IRDA TXD is Low, the device remains in low-speed (SIR) mode.
If High, the device is placed in high-speed (MIR and FIR) mode.

Serial data from a processor in the FPGA design is sent to the device on the IRDA_TXD line. Transmission is only possible

provided IRDA_SD is Low. The data is ultimately converted into infrared waves, via the IRED, and sent out to an IrDA

transceiver in an external, neighboring device. The additional signal IRDA_TXD LED (active High) is used to light an associated

Red LED to indicate transmission.

Transmitted infrared data from a neighboring device is detected by the PIN photodiode and converted into a voltage signal. The

subsequently conditioned data is sent serially to the processor in the FPGA design via the TRDA_RXD line. The additional signal

IRDA RXD_ LED (active High) is used to light an associated Green LED to indicate reception.

Note: The LEDs associated with transmission and reception are independent LEDs. Their operation is not automatic as a result
of transmission/reception, rather they are turned ON or OFF under software control — by the processor in the FPGA design.

Location on board

The infrared transceiver (designated U1 _IR) is located on the component side of the board, in-between the Ethernet and USB
ports.

The 'rRxD' and 'TxD' LEDs (designated LED5 and LED6) are also located on the component side of the board, to the right and
left of the infrared transceiver respectively.

Schematic reference

The IrDA interface circuitry can be found on sheet IrDA TFDU6102.SchDoc (entitled IrDA (Infra-red) LED) of the peripheral
board schematics.

Design interface component

Table 2 summarizes the available design interface component that can be placed from the FPGA PB03 Port-
Plugin.IntLib to access the IrDA interface.
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Table 2. IrDA interface port-plugin component.

Component Symbol Component Name Description
IRDA TXD LED |- IRDA Place this component to interface to the IrDA
IRDA THD k- .
TRDA RXD_LED k- interface.

TRDA_SD -
TRDA_MODE |-

For information on available peripheral devices — used to provide the control interface between a processor in the design and
the PB03 resource — go to www.altium.com/nanoboard/resources.

Further device information
For more information on the TFDU6102 device, refer to the datasheet (t£du6102 . pdf) available at www.vishay.com.

Ethernet port
The PBO3 provides a fast Ethernet connection, supporting 100Base-TX and 10Base-T, for
operational speeds of up to 100Mbps and 10Mbps respectively.

An 8P8C ('RJ45') modular connector is used to provide the Ethernet port. Connection to the external J1_E O |
network is made using standard Category 5 (Category 5e) unshielded twisted pair (UTP) network
cable.

Providing the interface between an Ethernet Media Access Controller in an FPGA design and the
external network, is an RTL8201CL 10/100M Fast Ethernet PHYceiver device (from Realtek).

Powered from the PB03's 3.3V supply, the device provides an MIl (Media Independent Interface),
with which communications with an FPGA-based MAC device are performed. Not only is this ' whuist § § 48w
interface used to send and receive network data to and from a processor in the design, it also

provides management signals for configuring the PHYceiver device. To use this interface, the device

has been set to operate in MIl mode by tying its MII/SNIB pin High. Figure 11. 10/100 Ethernet
interface port.

Note: External 4K7Q pull-down resistors on the CRS and RXER lines ensure that at power-up/reset,

the device is configured for normal operation and for communication over UTP cabling. A standard buffer (SN74LVC244ADB) is
used to ensure the effectiveness of these resistors.

The MII interface can operate at a frequency of 25MHz or 2.5MHz (providing the Transmit and Receive clock signals to the MAC

device in the FPGA design), to support 100Mbps and 10Mbps bandwidths respectively. The clock signal is supplied from an
internal PLL, which itself is driven by an external 25MHz crystal connected across the device's X1 and x2 pins.

The RTL8201CL device supports auto-negotiation with other transceivers, in accordance with IEEE 802.3. The device's ANE,
SPEED and DUPLEX pins have been tied High, enabling auto-negotiation and giving the device the ability to freely choose
between 10Base-T/100Base-TX and half/full duplex mode combinations, as required by the outcome of a negotiation.

The device's isolation and repeater modes have been disabled by tying the respective TSOLATE and RPTR pins to GND.

The device has also been hardwired to operate in LDPS (Link Down Power Saving) mode, by tying its LDPS pin High. In this

mode, the device essentially monitors the status of the link. If the link is down, the transmit function will be ceased, giving an

average 70% power saving.

The RTL8201CL can be reset in two ways:

e Hardware Reset — this is achieved by taking the ETH RESETB_E signal (from the FPGA design) Low. This reset signal is
generated by the MAC device in the design, which in turn is the logical NOT of the hard reset signal issued to that MAC
device. Therefore resetting the MAC will cause a reset of the PHYceiver.

e Software Reset — this is achieved by writing a '1' to the reset bit of the PHYceiver's Basic Mode Control Register (Register
0).

Pins 9, 10, 12, 13 and 15 of the device (LEDO/PHYADO..LED4/PHYAD4) have a dual nature. Upon power-up/reset, their

respective levels are latched-in to define the address of the PHYceiver device. The RTL8201CL on the PBO03 is set to have the

binary address 00001 — PHYADO being the LSB.

During normal operation, these five pins are used for driving the following status indication LEDs:
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.' L.lnk' (LEDO, Red) —.reflects the status of the link. This LED is lit when the PHYceiver device UTP NET STATUS
is linked to another device on the network.

e 'Full Duplex' (LED1, Red) - reflects the duplex state. This LED is lit when operating in Full
Duplex mode.

e '10M' (LED2, Green)— this is the 10Mbps activity LED. It is lit when the PHYceiver device is
linked in 10Base-T mode, and blinks when data is being transmitted or received.

e '100M' (LED3, Green) — this is the 100Mbps activity LED. It is lit when the PHYceiver device is
linked in 100Base-TX mode, and blinks when data is being transmitted or received

e 'Collision' (LED4, Red) - used to indicate a collision. This LED will blink when collisions are
encountered.

Sitting between the PHYceiver's network interface and the Ethernet port is a TS6121C 10/100Base-

T Ethernet Isolation Transformer (from Bothhand USA).

Figure 12. Ethernet Status
LEDs.

Location on board
The Ethernet connector (designated J1_E) is located toward the lower-left corner, on the
component side of the board — to the left of the IrDA interface.

The RTL8201CL device (designated U1_E), the TS6121C device (designated T1 E) and
the 244 octal buffer (designated U2_E) are also located on the component side of the
board, above the Ethernet port itself.

The 25MHz crystal (designated Y1 E) is located on the component side of the board, to
the top-right of the Ethernet connector.

The status LEDs (LEDO - LED4) are located along the left-hand edge of the board, with
LED4 in the topmost position.

Schematic reference

The Ethernet circuitry can be found on sheet Ethernet RTL8201CL.SchbDoc (entitled
Ethernet Interface) of the peripheral board schematics.

Design interface component

Figure 13. Ethernet PHYceiver device
Table 3 summarizes the available design interface component that can be placed from the  (Ul1_E), Ethernet isolation transformer

FPGA PB03 Port-Plugin.IntLib to access the Ethernet interface. (T1_E), buffer (U2_E) and 25MHz
crystal (v1_E).

Table 3. Ethernet interface port-plugin component.

Component Symbol Component Name Description
£ ETH T=D[3.0] & ETH_PHY Place this component to access the RTL8201CL
L RO g PHYceiver device and subsequent Ethernet port.

TH_COL =

ETH CEE -

ETH FESETE E =
ETH MDC K

=

ETH MDIOQ ==

For information on available peripheral devices — used to provide the control interface between a processor in the design and
the PBO03 resource — go to www.altium.com/nanoboard/resources.

Further device information

For more information on the RTL8201CL device, refer to the datasheet (spec-8201c1 (124) .pdf) available at
www.realtek.com.tw.

For more information on the TS6121C device, refer to the datasheet (TS6121C-RevB3-030729.pdf) available at
www.bothhandusa.com.
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. ® . .
1-Wire  communication

The NB2DSKO01 provides a 1-Wire® serial bus (ONE_WIRE DB_PB), which is connected from its daughter board connector
through to each of its peripheral board connectors. This provides the ability to communicate directly from a processor in an
FPGA design, with one or more slave 1-Wire compatible devices located across plugged-in peripheral boards (where such
devices exist). As the 1-Wire bus is made available to all three peripheral board sites it allows development of a dedicated
network of 1-Wire devices — a micro-LAN if you will.

For a high-level overview of the 1-Wire bus protocol, refer to the application note (AN3989.pdf) available at www.maxim-

ic.com.

The PBO03 provides a 1-Wire device socket for insertion of a single 1-Wire device of your choice. The socket is 3-pin, 1.27mm
pitch. Pin 2 of the socket is wired to the ONE_WIRE DB_PB signal line — corresponding to the DATA line of an inserted 1-Wire
device.
Pins 1 and 3 of the socket are connected via 0Q resistors to Ground. These resistors can be modified, as required, to suit future
design requirements.

Location on board

The 1-Wire device socket (labeled '1-WIRE' and designated J7) is located on the component side of
the board, above the MAX6315 device (U16_US).

Schematic reference

The 1-Wire device socket can be found on sheet PB_ExtenderPlug.SchDoc (entitled PB Extender
Board Socket) of the peripheral board schematics.

Design interface component

Table 4 summarizes the available design interface component that can be placed from the FpGa Figure 14. 3-pin socket

NB2DSKO1 Port-Plugin.IntLib, for access to the 1-Wire bus and subsequent communication ready to accommodate a
. . . . 1-Wire device.

with the inserted 1-Wire slave device.

Table 4. 1-Wire port-plugin component.

Component Symbol Component Name Description
ONE_WIRE Place this component to interface to the 1-Wire
%, device you have inserted into the socket and transfer

data over the 1-Wire bus.

For information on available peripheral devices — used to provide the control interface between a processor in the design and
the PB03 resource — go to www.altium.com/nanoboard/resources.
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Common Services

In addition to the 1/O resources that are made available directly to the a daughter board FPGA, the peripheral board can
accommodate a variety of other interface signals. All peripheral board connectors possess the same set of these additional, or
common service signals.

From the NanoTalk Controller's perspective, on the motherboard, certain signals differ only in their naming, to distinguish from
which peripheral board connector they are sourced from/destined for. As the PB03 can be attached to the NB2DSKO01 using any
of the three connectors, motherboard signals relating to each of those connectors will be discussed, where applicable, in the
sections that follow.

JTAG signals

Both Hard and Soft JTAG signals are wired to the peripheral board connectors, in the same way as for the user board headers
on the NB2DSKO1 — 'User Board A' (HDR6)and 'User Board B' (HDR7). This allows for communications with future
peripheral boards that might include JTAG-equipped physical devices (e.g. an FPGA) featuring designs that include Nexus-
enabled (Soft) devices. The NanoTalk Controller will only route the Hard and Soft JTAG chains via a peripheral board connector
if the signal level on pin 23 (signal JTAG _CNCT on the peripheral board) of the connector is Low.

Peripheral board identification signal

The NanoTalk Controller uses dedicated ID lines, based on the 1-Wire serial bus protocol, to verify which peripheral board it is
communicating with:

e ONE WIRE PB ID A —to identify the peripheral board plugged in to the ' PERIPHERAL BOARD A' connector.
e ONE WIRE PB ID B -—to identify the peripheral board plugged in to the ' PERIPHERAL BOARD B' connector.
e ONE WIRE PB ID C —to identify the peripheral board plugged in to the ' PERIPHERAL BOARD C' connector.

Board identification is achieved through use of a 1-Wire compatible slave memory device located on each peripheral board. For
more information, refer back to the section Board identification, earlier in this document.

Audio signals

Line InandMic In signalsfromthe NB2DSKO01's audio input jacks are routed to the peripheral board connectors, appearing
as LineIn L, LineIn Rand MicIn inputs (on the peripheral board itself). These signals provide the audio input to any audio
resource (e.g. audio codec) on a plugged-in peripheral board. Line output signals (from the peripheral board) — LineOut L and
LineOut_ R — are wired from each peripheral board connector, through to the NB2DSK01's analog mixer circuitry, to be used as
input to the motherboard's stereo audio power amplifier. The signals from each connector arrive at the mixer and are
distinguished by the connector's position:

e AOUT PBA.Land AOUT PBA.R-—fromthe 'PERIPHERAL BOARD A' connector.
e AOUT PBB.Land AOUT PBB.R—fromthe 'PERIPHERAL BOARD B' connector.
e AOUT PBC.Land AOUT PBC.R-—fromthe 'PERIPHERAL BOARD C' connector.

12C interface

I2C bus signals are provided (appearing as SDA and SCL on the peripheral board itself) for use with resources possessing an
I2C-compatible interface.

SPI bus interface

The NanoTalk Controller provides an SPI path to each peripheral board connector, enabling a daughter board FPGA to
communicate with/control an SPI based resource resident on a plugged-in peripheral board. Peripheral board signals
EXTSPI_DOUT, EXTSPI_DIN, EXTSPI SCLK, EXTSPI_CS NO and EXTSPI_CS_ N1 provide this connectivity.

The NanoTalk Controller uses dedicated Chip Select lines to distinguish between multiple SPI devices on a board:

e EXTSPI CSA N[1..0] —to access devices on a board plugged in to the ' PERIPHERAL BOARD A' connector.
e EXTSPI CSB N[1..0] —to access devices on a board plugged in to the ' PERIPHERAL BOARD B' connector.
e EXTSPI CSC _N[1..0] —to access devices on a board plugged in to the ' PERIPHERAL BOARD C' connector.

For detailed information on the Desktop NanoBoard's SPI communications system, refer to the document AP0163 SPI
Communications on the Desktop NanoBoard NB2DSKO01.
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1-Wire bus interface

A 1-Wire serial bus interface signal is provided (ONE_WIRE DB_PB) for use with any slave 1-Wire compatible devices located
on the peripheral board. A socket is provided on the PB03, and hardwired to this signal, for insertion of a 1-Wire device. For
more information, refer back to the section 7-Wire communication, earlier in this document.

Clocking

Four pins are made available to receive gated clock signals from the NanoTalk Controller. These signals arrive at the peripheral
board as three actual clock signals (CLK_EXT0, CLK_EXT1, CLK_EXT2) and a clock enable signal (CLK_EN). The NanoTalk
Controller uses dedicated clock signals for each peripheral board, as follows:

e CLK EXTA[2..0] and CLK_ENA — for a board plugged in to the ' PERIPHERAL BOARD A' connector.
e CLK EXTB[2..0] and CLK_ENB — for a board plugged in to the ' PERIPHERAL BOARD B' connector.
e CLK EXTC[2..0] and CLK_ENC — for a board plugged in to the ' PERIPHERAL BOARD C' connector.

Note: For the PB03, the CLK_EXT?2 line is wired to provide a 24MHz USB_CLK signal, sourced from the NanoTalk Controller.
This signal can be used as the external frequency input to the CY7C68001 device, if not using the dedicated 24MHz crystal
device (Y1 _US).

Power signals
Each peripheral board connector provides five power supplies to the docked peripheral board, as well as ground signals. The
power supply voltages are 5V, 3.3V, 2.5V, 1.8V and 1.2V.

Note: The maximum current consumption will depend upon the number and type of peripheral boards attached to the
motherboard, and the type of daughter board used, as well as the power requirements of each individual rail. In any case, the
connector contact rating of 1.0A for each individual power rail (1.5A for the 5V rail) is not to be exceeded.

Desktop NanoBoard NB2DSK01 Constraint system

The process of mapping or constraining a design to its physical implementation is done by creating constraint files — files that
specify implementation detail such as the target device, the port-to-pin mapping, pin 10 standards, and so on. The minimum
information required to synthesize a design is the device specification.

Sets of constraint files are targeted to a design by creating a configuration, which is simply a named list of constraint files.

Setting up to implement a design on the NB2DSKO01 is simplified through use of an auto-configuration feature, whereby a target
configuration for the FPGA design project is automatically created. The required constraint files are automatically determined
and added to this configuration, based on the IDs of the hardware (motherboard, daughter board and peripheral boards) in the
system.
=[=] For more information on the concept of configurations and constraints, and their role in design portability, refer to the article
ARO0124 Design Portability, Configurations and Constraints.

For more detailed information on the Desktop NanoBoard NB2DSKO01 constraint system, including auto-configuration, refer
to the application note AP0154 Understanding the Desktop NanoBoard NB2DSK01 Constraint System.
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Revision History

Date Version No. Revision

01-Nov-2007 1.0 Initial release
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