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CHAPTER 1
INTRODUCTION

The 8086 microprocessor was first introduced in 1978 and gained rapid support as the microcom-
puter engine of choice. There are literally millions of 8086/8088-based systems in the world to-
day. The amount of software written for the 8086/8088 is rivaled by no other architecture.

By the early 1980’s, however, it was clear that a replacement for the 8086/8088 was necessary.
An 8086/8088 system required dozens of support chips to implement even a moderately complex
design. Intel recognized the need to integrate commonly used system peripherals onto the same
silicon die as the CPU. In 1982 Intel addressed this need by introducing the 80186/80188 family
of embedded microprocessors. The original 80186/80188 integrated an enhanced 8086/8088
CPU with six commonly used system peripherals. A parallel effort within Intel also gave rise to
the 80286 microprocessor in 1982. The 80286 began the trend toward the very high performance
Intel architecture that today includes the Intel38@ntel486]1 and Pentiul microprocessors.

As technology advanced and turned toward small geometry CMOS processes, it became clear
that a new 80186 was needed. In 1987 Intel announced the second generation of the 80186 family:
the 80C186/C188. The 80C186 family is pin compatible with the 80186 family, while adding an
enhanced feature set. The high-performance CHMOS llI process allowed the 80C186 to run at
twice the clock rate of the NMOS 80186, while consuming less than one-fourth the power.

The 80186 family took another major step in 1990 with the introduction of the 80C186EB family.
The 80C186EB heralded many changes for the 80186 family. First, the enhanced 8086/8088 CPU
was redesigned as a static, stand-alone module known as the 80C186 Modular Core. Second, the
80186 family peripherals were also redesigned as static modules with standard interfaces. The
goal behind this redesign effort was to give Intel the capability to proliferate the 80186 family
rapidly, in order to provide solutions for an even wider range of customer applications.

The 80C186EB/C188EB was the first product to use the new modular capability. The
80C186EB/C188EB includes a different peripheral set than the original 80186 family. Power
consumption was dramatically reduced as a direct result of the static design, power management
features and advanced CHMOS IV process. The 80C186EB/C188EB has found acceptance in a
wide array of portable equipment ranging from cellular phones to personal organizers.

In 1991 the 80C186 Modular Core family was again extended with the introduction of three new
products: the 80C186XL, the B0C186EA and the 80C186EC. The 80C186XL/C188XL is a high-
er performance, lower power replacement for the 80C186/C188. The 80C186EA/C188EA com-
bines the feature set of the 80C186 with new power management features for power-critical
applications. The 80C186EC/C188EC offers the highest level of integration of any of the 80C186
Modular Core family products, with 14 on-chip peripherals (see Table 1-1).
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The 80C186 Modular Core family is the direct result of ten years of Intel development. It offers
the designer the peace of mind of a well-established architecture with the benefits of state-of-the-
art technology.

Table 1-1. Comparison of 80C186 Modular Core Family Products

Feature 80C186XL 80C186EA 80C186EB 80C186EC

Enhanced 8086 Instruction Set

Low-Power Static Modular CPU

Power-Save (Clock Divide) Mode

Powerdown and Idle Modes
80C187 Interface

ONCE Mode

Interrupt Control Unit 8259
Compatible

Timer/Counter Unit

Chip-Select Unit Enhanced Enhanced

DMA Unit 2 Channel 2 Channel 4 Channel

Serial Communications Unit

Refresh Control Unit Enhanced Enhanced

Watchdog Timer Unit

I/0 Ports 16 Total 22 Total

1.1 HOW TO USE THIS MANUAL

This manual uses phrases sucl8@€186 Modular Core Familgr 80C188 Modular Corgas
well as references to specific products sucBM3188EAEach phrase refers to a specific set of
80C186 family products. The phrases and the products they refer to are as follows:

80C186 Modular Core Family:This phrase refers to any device that uses the modular
80C186/C188 CPU core architecture. At this time these include the 80C186EA/C188EA,
80C186EB/C188EB, 80C186EC/C188EC and 80C186XL/C188XL.

80C186 Modular CoreWithout the wordamily, this phrase refers only to the 16-bit bus mem-
bers of the 80C186 Modular Core Family.

80C188 Modular CoreThis phrase refers to the 8-bit bus products.

80C188EC:A specific product reference refers only to the named device. For ex@mpilee
80C188EC..refers strictly to the 80C188EC and not to any other device.

1-2 I



Intel® INTRODUCTION

Each chapter covers a specific section of the device, beginning with the CPU core. Each periph-
eral chapter includes programming examples intended to aid in your understanding of device op-
eration. Please read the comments carefully, as not all of the examples include all the code
necessary for a specific application.

This user’s guide is a supplement to the device data sheet. Specific timing values are not dis-
cussed in this guide. When designing a system, always consult the most recent version of the de-
vice data sheet for up-to-date specifications.

1.2 RELATED DOCUMENTS

The following table lists documents and software that are useful in designing systems that incor-
porate the 80C186 Modular Core Family. These documents are available through Intel Literature.
To order a document, call the number listed for your area in “Product Literature” on page 1-7.

NOTE

If you will be transferring a design from the 80186/80188 or 80C186/80C188
to the 80C186XL/80C188XL, refer to FaxBack Document No. 2132,

Table 1-2. Related Documents and Software

Document/Software Title %?g:mggt
Embedded Microprocessors (includes 186 family data sheets) 272396
186 Embedded Microprocessor Line Card 272079
80186/80188 High-Integration 16-Bit Microprocessor Data Sheet 272430
80C186XL/C188XL-20, -12 16-Bit High-Integration Embedded Microprocessor 272431
Data Sheet
80C186EA/80C188EA-20, -12 and 80L186EA/80L188EA-13, -8 (low power 272432
versions) 16-Bit High-Integration Embedded Microprocessor Data Sheet
80C186EB/80C188EB-20, -13 and 80L186EB/80L188EB-13, -8 (low power 272433
versions) 16-Bit High-Integration Embedded Microprocessor Data Sheet
80C186EC/80C188EC-20, -13 and 80L186EC/80L188EC-13, -8 (low power 272434
versions) 16-Bit High-Integration Embedded Microprocessor Data Sheet
80C187 80-Bit Math Coprocessor Data Sheet 270640
Low Voltage Embedded Design 272324
80C186/C188, 80C186XL/C188XL Microprocessor User's Manual 272164
80C186EA/80C188EA Microprocessor User's Manual 270950
80C186EB/B0C188EB Microprocessor User's Manual 270830
80C186EC/80C188EC Microprocessor User's Manual 272047
8086/8088/8087/80186/80188 Programmer’s Pocket Reference Guide 231017
8086/8088 User's Manual Programmer’s and Hardware Reference Manual 240487
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Table 1-2. Related Documents and Software (Continued)

Document/Software Title %?g:mggt
ApPBUILDER Software 272216
80C186EA Hypertext Manual 272275
80C186EB Hypertext Manual 272296
80C186EC Hypertext Manual 272298
80C186XL Hypertext Manual 272630
ZCON - Z80 Code Converter Available on BBS

1.3 ELECTRONIC SUPPORT SYSTEMS

Intel's FaxBack* service and application BBS provide up-to-date technical information. Intel
also maintains several forums on CompuServe and offers a variety of information on the World
Wide Web. These systems are available 24 hours a day, 7 days a week, providing technical infor-
mation whenever you need it.

1.3.1 FaxBack Service

FaxBack is an on-demand publishing system that sends documents to your fax machine. You can
get product announcements, change notifications, product literature, device characteristics, de-
sign recommendations, and quality and reliability information from FaxBack 24 hours a day, 7
days a week.

1-800-628-2283 U.S. and Canada
916-356-3105 U.S., Canada, Japan, APac
44(0)1793-496646 Europe

Think of the FaxBack service as a library of technical documents that you can access with your
phone. Just dial the telephone number and respond to the system prompts. After you select a doc-
ument, the system sends a copy to your fax machine.

Each document has an order number and is listed in a subject catalog. The first time you use Fax-
Back, you should order the appropriate subject catalogs to get a complete list of document order
numbers. Catalogs are updated twice monthly. In addition, daily update catalogs list the title, sta-
tus, and order number of each document that has been added, revised, or deleted during the pas
eight weeks. To recieve the update for a subject catalog, enter the subject catalog number fol-
lowed by a zero. For example, for the complete microcontroller and flash catalog, request docu-
ment number 2; for the daily update to the microcontroller and flash catalog, request document
number 20.
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The following catalogs and information are available at the time of publication:
1. Solutions OEMsubscription form

Microcontroller and flash catalog

Development tools catalog

Systems catalog

Multimedia catalog

Multibus and iRMX software catalog and BBS file listings

Microprocessor,