With the proliferation of portable computer systems such as notebooks, sub-notebooks, palmtops, and PDAs, it became apparent that portable expansion devices would also be required. Prior to any expansion card standards, computers were often designed to accept peripheral devices such as add-on memory and modems which were proprietary and unique only to them and excluded the use of similar devices made by other manufacturers. Many devices such as modems were designed to plug only into a specific computer model and therefore were excluded from the same manufacturers' other models. Generally, these peripheral devices were not designed to be exchanged with other computers, but rather were an installed option which would remain only with the computer in which they were originally installed.
As a result a common expansion method was needed for general use in the industry in order for computer manufacturers to be able to standardize each machine's expansion capability. This approach would allow computer users to select add-ons from multiple vendors and also to share peripherals with other computer users. Originally these devices were primarily memory cards. These memory cards were sometimes used in lieu of floppy diskettes to exchange data or to expand the memory of the computer system. As the functionality of these cards expanded beyond memory cards, they would eventually become analogous to the many types of expansion cards that are plugged into the motherboard of a desktop computer system. Their ease of use, compact size, cross platform compatibility, and varied applications would eventually have a great influence on their increased popularity. 
In pursuit of an industry standard, the Personal Computer Memory Card International Association (PCMCIA) was formed by several card manufacturers in the late 1980s to define the card's physical design, computer socket design, electrical interface, and associated software. PCMCIA used some of the Japanese Electronic Industry Development Association's (JEIDA) principles in developing their standard. Both organizations continue to support international standards for PC Cards as they are now called. In fact, the newest release of the standard incorporates both PCMCIA and JEIDA developments which further enhances compatibility between products. PC Cards are now used in many varied applications including several types of RAM memory, pre-programmed ROM cards, modems, sound cards, floppy disk controllers, hard drives, CD ROM and SCSI controllers, Global Positioning System (GPS) cards, data acquisition, LAN cards, pagers, etc. Still in an early stage of development, the PCMCIA market is projected to grow at a healthy rate. 

Worldwide PC Card Shipments
Type I, II and III Cards
	


Source: AP Research 1995 
The PCMCIA standard allows for the PC Card to be used with many computer types regardless of microprocessor type. Not only can PC Cards be used with many types of computers, they are also suitable for use in other digital applications such as test equipment, digital imaging equipment and industrial controllers. This has worked to the advantage of system manufacturers, peripheral manufacturers, resellers and system users in many different environments. 
PC Cards follow specifications governing size, power, signal, and software standards for compatibility and portability between various systems. There are currently three standardized PC Card physical form factors: Type I is the original 3.3 mm thick card, Type II expands the thickness to 5.0 mm, and Type III further expands the thickness to 10.5 mm. Generally speaking, Type I cards have been used almost exclusively for memory devices. However, modems and other devices have appeared in Type I. Type II cards are by far the most predominant size today and are used for most functions with the exception of a few special applications. The thicker Type III cards are used primarily for miniature hard drives. Since all three card form factors share an identical bus connector, the thinner cards can be installed in computer slots designed for thicker card formats. 
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The PCMCIA standard has evolved over time and is now in its third release. Changes and improvements have been necessary to accommodate the changing demands that the marketplace places on system and PC Card suppliers. Remember that the PCMCIA standard has grown considerably beyond its original scope of defining memory cards. Release 1.0 was the original release and established standards aimed at memory cards modeled after existing RAM cards. Release 2.0 - 2.1 included Card and Socket Services software specifications, ATA, and AIMS specifications. (ATA stands for AT Attachment and refers to the IDE drive interface on a PC Card. AIMS stands for Auto Indexing Mass Storage. AIMS is the standard for storing image and multimedia data on a PC Card and is used typically for camera applications.) The latest release, PC Card Specification - February 1995, (sometimes incorrectly referred to as Release 3.0) includes enhancements for DMA (Direct Memory Access), multi-media at higher speeds, plug and play concepts, multi-function cards, and CardBus. This latest release also enables cards and systems to be designed using 3.3 Volt logic which is becoming increasingly popular due to the energy savings for battery operated devices. With each release of the PCMCIA standard, efforts have been made to maintain backward compatibility with PC Cards designed to earlier releases of the standard. 
CardBus has redefined and enhanced the PCMCIA bus structure while still being able to revert back to the standards specified in Release 1 and 2. The main purpose of CardBus is to extend the PCMCIA bus to higher speeds with more powerful devices, and to provide support of 32 bit I/O and memory data paths. It incorporates a new shielded bus connector and CardBus cards will not plug into the previous generation systems designed for Release 2.x or earlier. 
Most newer computer systems that have PC Card slots use both Card and Socket Services software which provide a standardized software interface between the computer and the PC Card itself. To draw an analogy, Card and Socket Services are to PC Cards what DOS and the BIOS are to the base PC system. Basic systems may use only Socket Services to interface to the PCMCIA hardware and require special drivers for each type of PC Card used. Since Windows 95, most Windows have the functions of Card and Socket Services embedded. It seems that this will be the trend for the future, if for no other reason, to minimize installation difficulties. Separate device drivers for some PC Cards will always be needed however, since no operating system could anticipate all functions and configurations of the future's PC Cards. 
Most computer systems are also designed to hot swap the PC Card (removal and insertion of the card with the computer power turned on), meaning that users can connect or disconnect the device without interrupting their work in progress or requiring exiting the software in use. For example, the user could unplug his modem card and reinsert a RAM card without shutting down his computer. When the new card is installed, the computer's socket hardware notifies the software and the system is then configured to properly accept the new peripheral. Conversely, when the card is removed, the hardware detects the removal and informs the software that the card is no longer installed and the appropriate actions are taken automatically. Most systems will give a familiar beep sound from the computer's speaker when the card is either removed or inserted. 
The specifications that are adhered to by PC Card manufacturers are designed to ensure compatibility, however computer users should be aware that many older computer systems are not always up to date with the latest revisions of software (for Card and Socket Services support). In some cases this may cause compatibility problems with newer PC Cards when used with early versions of Card and Socket Services software. If you are using such a system, you would be well advised to update your computer's Card and Socket Services  or, if necessary, Windows operating system, when first installing a new PC Card.
PC Card Development 
Many people already involved in expansion cards for computers have seen the PCMCIA standard as an opportunity to expand their product lines to include the rapidly growing portable computer market. These efforts have been fueled by the market which often demands that their notebook have all the functions of a well equipped desktop. Some have been very successful with their PC Card offerings, while the strategy has been very difficult for others. Building successful PC Cards is not without its pitfalls. The market has proven to be very competitive, especially for popular items such as hard drives, modems, and memory cards. On a technical level, a detailed understanding of the PCMCIA standard is required as well as a good understanding of the various implementations (both hardware and software) of the installed base. It is for this reason that various companies offer testing services to ensure compatibility of new PC Cards with a variety of computer systems and software. 
New development tools are also required. Naturally, many companies have stepped in to fill the voids, and some good tools are available. Accurite has a small offering of very practical and inexpensive tools for designers and manufacturers which can be seen in our Products & Services page. 
The following standards organizations may be contacted by PC Card designers and developers to request the latest information concerning PC Card specifications, etc.: 

Short for Personal Computer Memory Card International Association, and pronounced as separate letters, PCMCIA is an organization consisting of some 500 companies that has developed a standard for small, credit card-sized devices, called PC Cards. Originally designed for adding memory to portable computers, the PCMCIA standard has been expanded several times and is now suitable for many types of devices. There are in fact three types of PCMCIA cards. All three have the same rectangular size (85.6 by 54 millimeters), but different widths 

  Type I cards can be up to 3.3 mm thick, and are used primarily for adding additional ROM or RAM to a computer. 

· Type II cards can be up to 5.5 mm thick. These cards are often used for modem and fax modem cards. 

  Type III cards can be up to 10.5 mm thick, which is sufficiently large for portable disk drives. 

In general, you can exchange PC Cards on the fly, without rebooting your computer. For example, you can slip in a fax modem card when you want to send a fax and then, when you're done, replace the fax modem card with a memory card. 

What is PCMCIA?

History

PCMCIA (Personal Computer Memory Card International Association) is an international standards body and trade association with over 200 member companies that was founded in 1989 to establish standards for Integrated Circuit cards and to promote interchangeability among mobile computers where ruggedness, low power, and small size were critical. As the needs of mobile computer users has changed, so has the PC Card Standard. By 1991, PCMCIA had defined an I/O interface for the same 68 pin connector initially used for memory cards. At the same time, the Socket Services Specification was added and was soon followed by the Card Services Specifcation as developers realized that common software would be needed to enhance compatibility. 

In more recent years, PCMCIA has realized the need for higher speed applications such as multimedia and high-speed networking. From this realization came the CardBus and Zoomed Video Specifications which allow blazing speed in such applications as MPEG video and 100 Mbit Ethernet. Along with these speed enhancements, PCMCIA has continued to add to its specification to enhance compatibility and allow for such other mobile-oriented concerns as 3.3V operation and Power Management. 

Today, PCMCIA promotes the interoperability of PC Cards not only in mobile computers, but in such diverse products as digital cameras, cable TV, set-top boxes, and automobiles. As the variety of products that need modular peripheral expansion has grown, so has the diversity of the capabilities of modular peripherals. As such, PCMCIA has recently changed its mission statement: "To develop standards for modular peripherals and promote their worldwide adoption." 

PCMCIA's new mission is exemplified by its work with standards for small form factor cards. PCMCIA has added the Small PC Card form factor specifications to the PC Card Standard and now publishes and maintains the Miniature Card Standard. Also, PCMCIA will be publishing the SmartMedia Card Standard which already provides memory solutions in one of the smallest modular peripheral form factors today. 

All of these cards enable hand-held devices such as digital cameras to use a very small, rugged form of memory while PC Cards will allow the data to be easily transferred to your personal computer through inexpensive adapters. As computing needs become faster and smaller, PCMCIA continues to set the standard

How to Install a PCMCIA Card

There are three components required to set up a PCMCIA card. If you follow these general instructions you will have a good chance that installing your new PCMCIA card will be easy and trouble free. We can not stress the importance of reading the manual of your new PCMCIA card. 

1. The first element is the PCMCIA card and service software. This allows your computer to configure its PCMCIA socket and recognize the PCMCIA cards that are plugged in to it. The individual components of PCMCIA software are called drivers. There are usually three to four drivers in PCMCIA software: a socket service driver, a card service driver, a super client driver (this is for generic card configuration), and a resource manager driver. Most computers that have an internal PCMCIA card slot come with this software already installed. Most PCMCIA cards also come with PCMCIA card and service software, so be careful; DO NOT install the card and service software if your computer already has it installed. 

To find out if your computer has PCMCIA software installed, read the screen as your computer boots up. If you see messages that refer to Card Services or Socket Service then your computer has PCMCIA card and service software. Also, please check your computers manual. If your computer does not have PCMCIA software you can either contact your computers manufacture to see what they recommend or install the card services software provided with most PCMCIA cards. Windows 95 has a small set of card and services drivers. Please refer to the PCMCIA Plug and Play card wizard. 

Once you know that the PCMCIA card and services software are working correctly, you can move on to the second element. 

2. Some PCMCIA cards come with proprietary drivers (e.g. PCMCIA sound, networking, and SCSI cards). If the PCMCIA card you're installing has a secondary driver set you must install these drivers. These drivers must be installed in your computer's CONFIG.SYS, after the PCMCIA card and service software drivers. Follow the instructions in the card's manual. Once these drivers are installed you must reboot your computer by either turning the computer off and then on again or press the reset button. Make sure that the PCMCIA card is in the card socket in your computer. As the computer boots, when the PCMCIA card and service drivers are run in your CONFIG.SYS, you will hear a beep. If you hear one beep the PCMCIA card is recognized and all is well, if you hear two beeps the PCMCIA card is not recognized. You must then either re-read the cards manual and re-install the software or contact technical support. 

3. The last element in configuring your new PCMCIA card is to install the application software that came with the PCMCIA card. Follow the instructions in the card's manual. Once this step is done you can now use your new PCMCIA card. 

