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Introduction

This paper analyses the use of USB communication protocol for the UICC-ME fast protocol. The first part presents the status of the specification for the mechanical, electrical interfaces and protocol. The second part presents the evolution required for integration in the UICC-ME interface with the associated work in the standardisation body.

USB current characteristics

Standardisation status

USB Implementers Forum:

USB Implementers Forum is a non-profit corporation founded by the group of companies that developed the USB specification. The USB-IF was formed to provide a support organisation and forum for the advancement and adoption of Universal Serial Bus technology, by facilitating the development of high-quality compatible USB devices and promoting the benefits of USB and the quality of products that have passed compliance testing.

The objective of the USB specification is to define an industry-standard. The document describes the bus attributes, the protocol definition, types of transactions, bus management, and the programming interface required to design and build systems and peripherals that are compliant with this standard. Today, the USB Implementers Forum works on the USB specification Revision 2.0.

In the USB Implementers Forum organisation, a Device Working Group (DWG) named “USB Chip /Smart Card Interface device” (CCID) has the objective to define the interface between the USB Host and the CCID. Deliverable is the “USB Device Class Specification for USB Chip/Smart Card Interface Devices”. Current revision is 0.7h.

Mechanical interface

The mechanical specifications for cables and connectors are provided in the USB specification. All devices have an upstream connection, hubs have additional downstream connections. Upstream and downstream connectors are not mechanically interchangeable, thus eliminating illegal loop back connections at hubs. The cable has four conductors: a twisted signal pair of standard gauge and a power pair in a range of permitted gauges. 

Electrical interface

The USB transfers signal and power over a four-wire cable (Vcc, GND, D+, D-). The signalling occurs over two wires on each point-to-point segment in differential mode.

There are three data rates:

· The USB low-speed signalling bit rate is 1.5Mb/s (Lowest Cost, Ease-of-Use, Dynamic Attach-Detach, Multiple Peripherals).

· The USB full-speed signalling bit rate is 12Mb/s (Lower Cost, Ease-of-use, Dynamic Attach-Detach, Multiple Peripherals, Guaranteed Bandwidth, Guaranteed Latency).

· The USB high-speed signalling bit rate is 480Mb/s (Low Cost, High Bandwidth, Ease-of-use, Dynamic Attach-Detach, Multiple Peripherals, Guaranteed Bandwidth, Guaranteed Latency).

The supply voltage range defines in the USB specification Revision 2.0 is 4.40V-5.25V.

Protocol

The USB is a polled bus. The Host Controller initiates all data transfers. Most bus transactions involve the transmission of up to three packets. Each transaction begins when the Host Controller, on a scheduled basis, sends a USB packet describing the type and direction of transaction, the USB device address, and endpoint number. This packet is referred to the “token packet.”

The USB device that is addressed selects itself by decoding the appropriate address fields. In a given transaction, data is transferred either from the host to a device or from a device to the host. The direction of data transfer is specified in the token packet.

The destination, in general, responds with a handshake packet indicating whether the transfer was successful. Some bus transactions between host controllers and hubs involve the transmission of four packets. These types of transactions are used to manage the data transfers between the host and full/low speed devices.

USB evolution

Mechanical interface

As USB requires four signals (i.e.: Vcc, GND, D+, D-), the support of D+, D- requires the use of the C4-C8 contacts currently defined in ISO 7816-2 as RFU. Figure 2 shows how to implement a USB card to be backward compatible with the ISO contacts.
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Fig 1: GSM and ISO contacts

Fig 2: USB contacts with GSM and ISO
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Schlumberger is going to launch an ISO NWI (New Work Item) initiative to ISO/JTC1/SC17 committee in order to standardise the figure 2 contact layout (ISO 7816-2), including the electrical characteristics associated (ISO 7816-3).

Electrical interface

You may have read in a recent press release:

“Chips manufacturers introduced a low-power, small form-factor Universal Serial Bus (USB) physical layer transceiver. This new USB device is designed specifically for portable communications devices such as mobile phones, digital cameras. This new device is the industry's first USB transceiver to operate at 1.8V, making it an excellent choice for current and future designs of portable electronics products where long-battery life is a key issue. 

This USB transceiver offers reliable USB connectivity for portable electronic devices, at voltages of 1.8V, 2.5V and 3.3V. This broad range of power values gives designers a great deal of flexibility when designing new products.. 

It can be used either as a USB device transceiver or a USB host transceiver, and can transmit or receive serial data at both full speed (12 Mbit/s) and low speed (1.5 Mbit/s) data rates. The transceiver also supports the low-power, single-ended input receiver interface in "suspend" mode operation.”

We see that USB is only defined for a 5V interface, but we also see that the technology exists to support the 3GPP supply voltages. This means that the industry already recognised the need for such a standardisation and it is just a matter of agreement.

A work is needed between the USB Implementers Forum and the 3GPP to standardise the 3V and 1.8V supply voltages.

Protocol

Several protocols exist within USB, but are not well suited to the Smart Card interface. A solution might be to encapsulate the ISO APDU protocol in the USB protocol, but will not benefit from the bandwidth. We propose to define a new protocol called T=USB which use the USB protocol in the way. This work might be in interest of the USB forum and ISO.
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