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IF YOU HAVE QUESTIONS, WE'RE HERE TO HELP YOU.

The AMD customer service network includes U.S. offices, international offices, and a customer
training center. Expert technical assistance is available from the AMD worldwide staff of field
application engineers and factory support staff to answer E86™ family hardware and software
development questions.

Frequently accessed numbers are listed below. Additional contact information is listed on the back
of this manual. AMD’s WWW site lists the latest phone numbers.

Technical Support

Answers to technical questions are available online, through e-mail, and by telephone.

Go to AMD’s home page at www.amd.com and follow the Service link for the latest AMD technical
support phone numbers, software, and Frequently Asked Questions.

For technical support questions on all E86 products, send e-mail to epd.support@amd.com (in the
US and Canada) or euro.tech@amd.com (in Europe and the UK).

You can also call the AMD Corporate Applications Hotline at:

(800) 222-9323 Toll-free for U.S. and Canada
44-(0) 1276-803-299 U.K. and Europe hotline

WWW Support

For specific information on E86 products, access the AMD home page at www.amd.com and follow
the Embedded Processors link. These pages provide information on upcoming product releases,
overviews of existing products, information on product support and tools, and a list of technical
documentation. Support tools include online benchmarking tools and CodeKit software—tested
source code example applications. Many of'the technical documents are available online in PDF form.

Questions, requests, and input concerning AMD’s WWW pages can be sent via e-mail to
webmaster@amd.com.

Documentation and Literature Support
Data books, user’s manuals, data sheets, application notes, and product CDs are free with a simple
phone call. Internationally, contact your local AMD sales office for product literature.

To order literature, call:

(800) 222-9323 Toll-free for U.S. and Canada
(512) 602-5651 Direct dial worldwide
(512) 602-7639 Fax

Third-Party Support

AMD FusionE86M partners provide an array of products designed to meet critical time-to-market needs.
Products and solutions available include emulators, hardware and software debuggers, board-level products,
and software development tools, among others. The WWW site and the E86™ Family Products
Development Tools CD, order #21058, describe these solutions. In addition, mature development
tools and applications for the x86 platform are widely available in the general marketplace.
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About the Am186™CC/CH/CU
Microcontroller Customer
Development Platform

The AMD Am186™CC/CH/CU microcontroller customer development platform
(CDP) is a system used for customer evaluation and development for the
Am186CC/CH/CU microcontrollers. The platform provides access to the major
microcontroller interfaces and is an ideal tool for developing customer-specific
applications by using the development module interface.

The CDP consists of two boards—a main board that contains the Am186CC
communications controller and interfaces (shown in Figure 0-1), and the
development module, which can be used for the development of various
communications applications such as ISDN TAs and routers (shown in Figure 0-2).

The main board consists of a power supply that provides the necessary voltages
for typical system applications of the Am186CC/CH/CU microcontroller. The
main board also provides a glueless interface to Flash memory and DRAM or
SRAM system main memory, communication interfaces such as a universal
asynchronous receiver/transmitter (UART) and High-Speed UART, universal serial
bus (USB), and four synchronous serial DCE connections. Other features include
the debug interfaces that allow connection to the following:

 ROM-ICE
» Optional Test Interface Port (TIP) debug board

» HP logic analyzer headers to provide access to the Am186CC communications
controller signals

» Expansion interface through the development module or the 104-pin Am186
processor expansion interface

Am186™CC/CH/CU Microcontroller CDP User’s Manual Xiil
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The development module consists of an Am79C961A PCnet™-ISA Il Ethernet
Controller for 10BaseT Ethernet, an Am79C32A ISDN digital subscriber
controller (DSC) circuit for an ISDN S/T connection, an ISDN U connection, and
two POTS connections featuring the Am79C031 DSLAC™ device and two
Am79R79 Ringing SLICs.

NOTE: Although the customer development board provides an Am186CC
microcontroller, you can also use the board to develop Am186CH HDLC
microcontroller applications and Am186CU USB microcontroller applications.
The Am186CH and Am186CU microcontrollers support subsets of the Am186CC
microcontroller features. The Am186CH HDLC microcontroller provides two
HDLC channels andoes not support USB or GCI. The Am186CU USB
microcontrollerdoes not support HDLC.

For more information about the Am186CC/CH/CU microcontrollers, refer to
* Am186™CC/CH/CU Microcontroller User's Manyalrder #21914

* Am186™CC Communications Controller Data Shester #21915

*+ Am186™CH HDLC Microcontroller Data Sheetder #22024

* Am186™CU USB Microcontroller Data Sheetder #22025

*« Am186™CC/CH/CU Microcontroller Register Set Manuatler #21916

For more information about the CDP board features, refer to “Features” on
page xvii, and Chapter 2, “Main Board Functional Description”.

Am186™CC/CH/CU Microcontroller CDP User’s Manual
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Main Board Block Diagram

Figure 0-1 shows the block diagram for the main board on the CDP.
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Figure 0-1. Main Board Block Diagram
Am186™CC/CH/CU Microcontroller CDP User’s Manual XV
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Development Module Block Diagram

Figure 0-2 (or sheet 2 of the devel opment modul e schematicsincluded in your kit)
shows the block diagram for the CDP’s development module.

>
o o) o B 10Base-T Ethernet

Main Board
Interface e
Connectors cemon Trr

cezees BN — ISDN S/T Interface

s 17 °F

POTS Interface
Figure 0-2. Router/ISDN Development Module Block Diagram
xvi Am186™CC/CH/CU Microcontroller CDP User’s Manual
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Theory of Operation

The Am186CC/CH/CU microcontroller CDPprovidesacomprehensiveevaluation
system to support Am186CC/CH/CU microcontroller-based designs. The
combined features of the Am186CC/CH/CU microcontroller CDP offer designers
acomplete tool for hardware and software devel opment with the Am186CC/CH/
CU microcontrollers.

NOTE: If you are evaluating the Am186CH or Am186CU microcontroller, all of
the features on the CDP are not available. The Am186CH and Am186CU
microcontrollers support subsets of the Am186CC microcontroller features. The
Am186CH HDL C microcontroller provides two HDL C channels and does not
support USB or GCI. The Am186CU USB microcontroller does not support
HDLC.

Features

The Am186CC/CH/CU microcontroller CDP provides the features described in
the following sections.

Main Board

« Am186CC 3.3-V, 50-MHz Microcontroller

» Power Supply (generates 3.3V, 5.0V,-5.0V, -24V, and -70 V from a 12-V DC
source)

e Memory Interfaces

— Main system memory
4-Mbit, 256K x 16, 40-ns EDO DRAM
Two 1-Mbit 128K x 8, 35-ns SRAMs configured as 128K x 16

— 8-Mbit configurable 512K x 16, or 1M x 8, 55-ns Flash memory

Am186™CC/CH/CU Microcontroller CDP User’s Manual xvil

4~ 4




é about.book Page xviii Monday, June 7, 1999 10:17 AM
« Communication Interfaces

— HDLC synchronous communications
Four RS-422, DB-25 DCE/PCM connections clocked by the main board clock
generator (Am186CH HDLC microcontroller supports only two connections)
Dedicated 2 x 5 header for GCI (supported on Am186CC microcontroller

only)

— Peripheral USB port (supported on Am186CC and Am186CU
microcontrollers only)

— UARTs
One 460-Kbaud, RS-232, DB-9 DCE connection
One 120-Kbaud, RS-232, DB-9 DCE connection

» Debug and Configuration
— 60-pin connector interface to the optional test interface port (TIP) debug board
— Two 32-pin DIP sockets for use with a x16 ROM-ICE

— Eight 2 x 10 shrouded headers to directly connect Am186CC/CH/CU
microcontroller signals to HP analyzers

— Two 4-segment switches to allow pinstrap configuration

— Two 8-segment switches to allow system-specific configuration

Development Module

» 10BaseT Ethernet port
* ISDN interface

— S/T interface

— U interface

* Two POTS Interfaces

XVviii Am186™CC/CH/CU Microcontroller CDP User’s Manual
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Documentation

The Am186™CC/CH/CU Microcontroller Customer Development Platform
User’s Manualprovidesinformation on the design and function of the Am186CC/
CH/CU microcontroller CDP.

About This Manual

Chapter 1, “Quick Start” helps you quickly set up and start using the Am186CC/
CH/CU microcontroller CDP.

Chapter 2, “Main Board Functional Description” describes the basic sections of
the platform: layout, jumper and switch settings, microcontroller, power supply,
memory interfaces, communication interfaces, debug and configuration, and
development module.

Chapter 3, “Development Module Functional Description” describes the features
and components on the development module, including a 10BaseT Ethernet port,
ISDN interface, and POTS interfaces.

Appendix A, “Default Jumper and Switch Settings” provides a table with the
default jumper and switch settings.

Appendix B, “Platform Pin Usage” provides tables describing the CDP’s P10, chip
select, and interrupt pin usage.

Appendix C, “Main Board Bill of Materials” contains the bill of materials for the
Am186CC/CH/CU microcontroller CDP main board.

Appendix D, “Development Module Bill of Materials” contains the bill of materials
for the Am186CC/CH/CU microcontroller CDP module.

Appendix E, “PLD Equations” contains PLD code for the PLDs at locations U13,
U20, and U24.

A standard index is also included.

Am186™CC/CH/CU Microcontroller CDP User’s Manual Xix
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Suggested Reference Material

Am186™CC/CH/CU Microcontroller User's Manual
Advanced Micro Devices, order #21914

Am186™CC Communications Controller Data Sheet
Advanced Micro Devices, order #21915

Am186™CH HDLC Microcontroller Data Sheet
Advanced Micro Devices, order #22024

Am186™CU USB Microcontroller Data Sheet
Advanced Micro Devices, order #22025

Am186™CC/CH/CU Microcontroller Register Set Manual
Advanced Micro Devices, order #21916

Am186™ and Am188™ Family Instruction Set Manual
Advanced Micro Devices, order #21076

E86MON™ Software User's Manual
Advanced Micro Devices, order #21891

E86™ Family Products and Development Tools CD
Advanced Micro Devices, order #21508

Documentation Conventions

XX

Table 0-1. Notational Conventions

Symbol

Usage

Boldface

Indicates that characters must be entered
exactly as shown, except that the alphabetic case is
only significant when indicated.

Typewiter face

Indicates computer text input or output in an example
or listing.

Am186™CC/CH/CU Microcontroller CDP User’s Manual
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Chapter 1 &
Quick Start

This chapter providesinformation that will help you quickly set up and start using
the Am186™CC/CH/CU Microcontroller CDP.

The CDP is supported by the EB6MON™ board-resident debugger. The EB6MON
boot monitor software enables you to load, run, and debug programs on the CDP.
For detailed information on using the EB6MON software, refer tB8&&/ON™
Software User's Manuahcluded in your Kit.

For information on how to:

» Connect the CDP to a PC via a serial port, see page 1-2

» Connect the CDP to a PC via a USB port, see page 1-5

e Connect the development module to the main board, see page 1-5

» Connect the TIP to the main board, see page 1-6

e Connect the ROM-ICE to the main board, see page 1-7

 Invoke the EB6MON software, see step 5 on page 1-4

» Troubleshoot installation problems, see page 1-8

» Locate related sources of information, see page 1-9

Am186™CC/CH/CU Microcontroller CDP User’s Manual 1-1
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Connecting to a PC via a Serial Port

Follow the stepsbel ow to connect the Am186CC/CH/CU microcontroller customer
development platform to your PC via your PC’s serial port.

Installation Requirements

The items listed below are necessary to install and run the CDP:
» PC with an available COM port

« Terminal emulation software (such as Microsoft® Windows®Terminal or
ProComm Plus) that supports ASCI! file transfers, software flow control (Xon/
Xoff), and send break capability.

» Power source for universal power supply

Main Board Installation
CAUTION: Aswith all computer equipment, the Am186CC/
CH/CU microcontroller CDP’s main board may be damaged by

electrostatic discharge (ESD). Please take proper precautions
when handling any board.

1. Removetheboard fromthe shipping carton. Visually inspect theboard to verify
that it was not damaged during shipment.

1-2 Am186™CC/CH/CU Microcontroller CDP User’s Manual
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2. Connect either of the CDP main board’s DB-9 serial ports to an available COM
port. Use the serial cable included in the Am186CC/CH/CU microcontroller
CDP kit and note that a DB-9 to DB-25 serial connector adapter is provided if
your host system requires it.

COM1
//
COM2
-

serial
cable

3. Connect the power supply to the barrel connector (see P31 at location A-1 in
Figure 2-2 on page 2-3) on the CDP’s main board.

Am186™CC/CH/CU Microcontroller CDP User’s Manual 1-3
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. Apply power to the board by connecting thepower supply to an electrical outlet.

When the board is powered up, the LEDs (see CR12—CR8 at locations C-2—
F-2 in Figure 2-2 on page 2-3) should be illuminated.

If all of the LEDs are not illuminated, remove the power supply immediately
and contact AMD technical support. See “If You Have Questions, We're Here
to Help You.” on page iii.

CAUTION: If using your own power supply, ensurethat it isa
12-V supply and is capable of providing at least 2 A.

. Invoke the terminal emulation program at 19200 baud, no parity, 8 data bits,

and 1 stop bit; enable the software flow control (Xon/Xoff), if supported.

. Reset the board by depressing and releasing the RESET switch (see SW1 at

location T-23 in Figure 2-2 on page 2-3).

Type ana in the terminal window within three seconds of reset to ensure that
the EB6MON software uses the correct baud rate. When the EB6MON software
receives am, it adjusts its baud rate (if necessary) and displays the welcome
message and prompt.

NOTE: If you type a character other thanaror type no character at all, the
E86MON software still displays the welcome message and prompt, but may be
using an incorrect baud rate. Depressing and releasing the RESET switch (SW1 at
location T-23) gives you another opportunity to typeaan

7. To display the version of the monitor and the commands available? &k

press Enter.

For detailed information about using the EB6MON software, refer to the
EB6MON™ Software User’'s Manuaicluded in your kit.

Am186™CC/CH/CU Microcontroller CDP User’s Manual
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Connecting to a PC via a USB port

NOTE: USB is not supported on the Am186CH HDLC microcontroller.

Follow the stepsbel ow to connect the Am186CC/CH/CU microcontroller customer
development platform to your PC via your PC’s USB port.

1. Insert the flat end of your USB cable into the USB port that is connected to
your PC.

2. Connect the other end of the USB cable into the CDP’s main board USB
connector (see P18 at location I-1 in Figure 2-2 on page 2-3) that is located on
the edge of the board near the power supply (see P31 at location A-1).

To drive the USB, download the USB driver CodeKit software from the AMD
website. The CodeKit software package includes installation instructions for the
USB host driver and the USB driver on the CDP.

Go towww.amd.com, then click on Embedded Processors to get to the Codekit
software packages.

Connecting the Development Module to the
Main Board

Follow the steps below to connect the router/ISDN development module to the
Am186CC/CH/CU microcontroller CDP main board (see Figure 3-3 on page 3-5).

1. Orientthe main board such that the AMD logo is in the lower right-hand corner,
facing you. Orient the development module such that the AMD logo is in the
lower leviathan corner, facing you.

2. Position the development module above the development module connectors
(see P12 and P19 at locations M-22 and F-22, respectively, in Figure 2-2 on
page 2-3) on the main board.

3. Carefully press the development module down onto the connectors on the main
board.

Am186™CC/CH/CU Microcontroller CDP User’s Manual 1-5
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Connecting a TIP to the Main Board

Follow the steps below to connect the test interface port (TIP) debug board to the
Am186CC/CH/CU microcontroller CDP main board:

1. Orient themain board suchthat the AMD logoisinthelower righthand corner,
facing you.

2. Placethe TIP board to theleft of the main board with the LCD display toward
you.

3. Plug the TIP connector into the TIP board with the tab facing toward the | eft.

4. Plug the other end of the connector into the CDP’s main board TIP (see P30 at
location A-19 in Figure 2-2 on page 2-3) with the tab facing up.

1-6 Am186™CC/CH/CU Microcontroller CDP User’s Manual
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Connecting a ROM-ICE to the Main Board

Follow the steps below to connect a ROM-ICE to the Am186CC/CH/CU
microcontroller customer development platform main board:

1. Orient themain board suchthat the AMD logoisinthelower righthand corner,
facing you.

2. Setthejumpersaccording to the configuration shownin Table 1-1 on page 1-7,
and jumper your chip select on JP10 (see location F-9in Figure 2-2 on

page 2-3).
3. Position the ROM-ICE to the | eft of the main board.

4. Connectthe ROM-ICE Low intotheleft DIP socket (see U28 at location B-12),
which islabeled SRAM/ROM LOW.

5. Connect the ROM-ICE High into the right DIP socket (see U25 at location
D-12), which is labeled SRAM/ROM HIGH.

Table 1-1. ROM-ICE Configuration

JP12 JP11
Device Visual Detail
P29LB | P2SEL | PI1SEL | P31SEL | P30SEL | P29HB
ROM 11-12 5-6 NC NC NC 1-2 o ofJoo |5 FG|oooool
128K x 16 BecBecfzs °°°°1,
ROM 11-12 5-6 NC 11-12 5-6 1-2 Hoolo° |55 |R°°R°R
512K x 16 " ll
= g8z
Am186™CC/CH/CU Microcontroller CDP User’s Manual 1-7
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Troubleshooting Installation Problems

1-8

Table 1-2. Installation Troubleshooting

Problem Solution

Nothing happens when Sometimes it is difficult to make a good connection
pushing the RESET when pushing the small RESET button. If all else
button. fails, remove the power supply from the AC

electrical outlet and disconnect and reconnect the
power supply. The LEDs will light up when the
reset is successful.

The computer does not
respond withthe ES6MON
software prompt.

Reset the board by pressing the RESET switch and
typing an a immediately after power up. Ifthis does
not work, verify the power, check the cables, etc.,
and verify that the terminal program is configured
correctly.

Aftertyping aduring reset,
the terminal emulation
software displays
unreadable characters.

Check the baud rate setting for the terminal
emulation software. It should be set to 19200. Also
check the word length (8), stop bits (1), and

parity (N), and turn off any hardware flow control.

The terminal emulation
program locks up the
software or PC.

Check the COM port connection with the target
board. Make sure that the same COM port is
selected in the terminal emulation software. In
some PCs if the correct COM port is not specified,
the software will fail to function—it will lock in a
continuous loop waiting for an answer from the
incorrect serial port.

The power LED does not
turn on with power.

Immediately disconnect the power supply. Ensure
that the polarity of the power connector is correct.
This is a very serious failure of the hardware. If the
power source is connected incorrectly, the board
will be permanently damaged.

There is a problem you
cannot resolve.

Contact the AMD Corporate Applications
technical support services (see page iii for phone
numbers and more information).

Am186™CC/CH/CU Microcontroller CDP User’s Manual
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For More Information...

If you need more information about:

« Am186CC/CH/CU microcontroller CDP hardware,
see Chapter 2 and Chapter 3.

+ EB6MON software,
see thee86MON ™Software User's Manuahcluded in your kit.

« Problems with the platform or the EB6MON software,
see the customer support information on page iii.

* The Am186CC/CH/CU microcontroller CDP’s main board layout,
see Chapter 2.

* The Am186CC/CH/CU microcontroller CDP’s module layout,
see Chapter 3.

 The Am186CC/CH/CU microcontroller CDP’s main board schematics,
see the schematics document included in your kit.

* The Am186CC/CH/CU microcontroller CDP’s module schematics,
see the schematics document included in your kit.

e The Am186CC/CH/CU microcontrollers,
see the following documents, which are included in your Kit:

— Am186™CC Communications Controller Data Sheet

— Am186™CH HDLC Microcontroller Data Sheet

— Am186™CU USB Microcontroller Data Sheet

— Am186™CC/CH/CU Microcontrollers User’'s Manual

— Am186™CC/CH/CU Microcontrollers Register Set Manual

Am186™CC/CH/CU Microcontroller CDP User’s Manual 1-9
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Chapter 2 &
Main Board Functional Description

The Am186CC/CH/CU microcontroller customer development platform (CDP)
consists of two boards: amain board that contains an Am186CC communications
controller and interfaces, and the development module, which you can use to

develop ISDN and router applications. This chapter describesthe main board. The
development module is described in Chapter 3, “Development Module Functional
Description”.

Read the following sections to learn more about the main board:

+ “Main Board Layout” on page 2-2

» “Main Board Features” on page 2-8

Am186™CC/CH/CU Microcontroller CDP User’s Manual 2-1
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Main Board Layout

The Am186CC/CH/CU microcontroller customer development platformiseasy to
configure to fit your design requirements. Figure 2-1 shows the main board block
diagram; Figure 2-2 shows the main board layout and component placement; and
Table 2-1 lists the jumpers and switches. Note that the schematics referenced are
in the separate schematic manual in your board kit.

_Memory Interface _ _ _ _ Expansioninterface _ _

I [ zsexx16 sram_| [ sramnce socket | | -i
panc 1 | | 256K x16 oRAM | |sRamicE socket | | vvvvvv
Bank 0 | | 256K x 16 DRAM | |1 MByte Flash Memoryl I |

L — -

Control Bus
Address Bus
AD Bus |

__‘*_F

| HP Hdrs
RS422 XCVR HRSEBO DB25| I
DAQ Hdrs
L

Am186CC

r
| — — — g
| Controller 5422 XCVR He{rss30 0825) Sebug!

I rs422 xcVR HRss30 pB2s] |rcl:t%?ff5%e
L—-—d 160-PQFP RS422 XCVR ":lRSSSO DBZS| PIO

AA || LocEcik cen. HDLC

RS232 XCVR |—|R8232 DB9 |

r L L L‘—‘—l RS232 XCVR HRSZ32 DB9 |
| 3% S S ,?v,é,l UART

O O
| Banana Plugs | e |
| |
|_ 4 usB

Power Supply o 22 E——r——————— =

Figure 2-1. Main Board Block Diagram (Same as Figure 0-1)
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Figure 2-2. Main Board Layout
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Table 2-1. Jumpers, Switches, and Adjustments

Part | Function Description Reference in | Schematic
Figure 2-2 Reference
Sheet #

JP1 HDLC Used to route DCE clocks for P7 Main board
Channel D! and | HDLC Channel D. Sheet 8
clock select

JP2 HDLC Used to route DCE clocks for o7 Main board
Channel C! and | HDLC Channel C. Sheet 8
clock select

JP3 UART flow Used to provide PIO output for | O3 Main board
control output additional RS-232 flow control. Sheet 9
select

JP4 HDLC Used to route DCE clocks for N7 Main board
Channel B2 and | HDLC Channel B. Sheet 8
clock select

JP5 UART flow Used to provide PIO input for M3 Main board
control input additional RS-232 flow control. Sheet 9
select

JP6 HDLC Used to route DCE clocks for L7 Main board
Channel A2 and | HDLC Channel A. Sheet 8
clock select

JP7 High-Speed Provides isolation to High- L3 Main board
UART flow Speed UART flow control Sheet 9
control signals or alternate P1Os for flow

control.

JP8 Chip select for Used to select UCS or MCSO for | H18 Main board
Flash memory Flash memory. Sheet 4

JP9 Logic analyzer Usedasaclock inputonthe logic | G13 Main board
clock select analyzer header. Sheet 11

JP10 SRAM/ROM- Used to select LCS, UCSR, or | F9 Main board
ICE device select | MCSO for SRAM/ROM-ICE. Sheet 5

JP11 SRAM/ROM- Used to select various SRAM D9 Main board
ICE device select | and ROM configurations. Sheet 5

P
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Table 2-1. Jumpers, Switches, and Adjustments (Continued)

ﬁ%

Part | Function Description Reference in | Schematic
Figure 2-2 Reference
Sheet #

JP12 | SRAM/ROM- Used to select various SRAM B9 Main board
ICE device select | and ROM configurations. Sheet 5

SWI1 | Reset switch Used to reset the CDP. T22 Main board

Sheet 3

SW3 | HDLC DCE port | Used to enable multidrop mode | Q18 Main board
A multidrop for port A.2 Sheet 15
select

SW4 | PIO isolation Used to isolate PIOs from other | P16 Main board
select usage on CDP. Sheet 15

SW5 | HDLC DCE port | Used to enable multidrop mode | P18 Main board
B multidrop for port B.2 Sheet 15
select

SW6 | HDLC DCE port | Used to enable multidrop mode | O18 Main board
C multidrop for port C.! Sheet 15
select

SW7 | HDLC DCE port | Used to enable multidrop mode | N18 Main board
D multidrop for port D.! Sheet 15
select

SW8 | HDLC clock Selects HDLC ports A-D L6 Main board
configuration frequency options.!? Sheet 8
select

SW9 | Serial interface | Used to disable HDLC port A— | I8 Main board
transceiver D and UART transceivers. Sheet 3
select (Default: HDLC A-D off and

UARTS on.)!-

SWI10 | HDLC clock Selects HDLC ports A-D for J6 Main board
configuration PCM frame synchronization Sheet 8
select options.!-?

Am186™CC/CH/CU Microcontroller CDP User’s Manual 2-5
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Table 2-1. Jumpers, Switches, and Adjustments (Continued)

Part | Function Description Reference in | Schematic
Figure 2-2 Reference
Sheet #

SW11 | Flash memory Used to determine Flash J18 Main board
data bus width memory width as 16 or 8 bits. Sheet 4
select Default: 16 bits.

SWI12 | HDLC clock Selects HDLC ports A-D for 16 Main board
configuration DCE or PCM clocks. 1 Sheet 8
select

SW13 | Reset Platform user-specific system D14 Main board
configuration configuration. Sheet 3
select

SW14 | USB clock Used to select AD address C22 Main board
pinstrap select® | enable, UCS data width, and Sheet 3

external USB? transceiver.

SW15 | Reset Platform user-specific system B14 Main board
configuration configuration. Sheet 3
select

SW16 | cpU and USB3 | Used to select system and USB | A22 Main board
clock pinstrap clock PLL mode pinstrap Sheet 3
select options.

GP1 Ground Ground post. R21 Main board

Sheet 15

GP2 Ground Ground post. R12 Main board

Sheet 15
GP3 Ground Ground post. R4 Main board

Sheet 15
GP4 Ground Ground post. M13 Main board

Sheet 15
GP5 Ground Ground post. D20 Main board

Sheet 15
GP6 Ground Ground post. A6 Main board

Sheet 15

2-6 Am186™CC/CH/CU Microcontroller CDP User’s Manual
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Table 2-1. Jumpers, Switches, and Adjustments (Continued)

Part | Function Description Reference in | Schematic
Figure 2-2 Reference
Sheet #
TP1 Test point Test point for USBD+from USB | 12 Main board
connector (P18). Sheet 10
TP2 Test point Test point for USBD—from USB | 12 Main board
connector (P18). Sheet 10
TP3 Test point Test point for CLKOUT. H13 Main board
Sheet 2
1. HDLC channels C and D supported on the Am186CC communications controller only.
2. HDLC channels A and B supported on the Am186CC and Am186CH microcontrollers only.
3. USB issupported on the Am186CC and Am186CU microcontrollers only.
Am186™CC/CH/CU Microcontroller CDP User’s Manual 2-7

ﬁ%

ﬁ%




é about.book Page8 Monday, June 7, 1999 10:17 AM

i

.

Main Board Features

Themain boardisasingle-sided, 9- x 12-inch, printed circuit board that integrates
the Am186CC communicationscontroller, apower supply, memory interfaces, and
I/0 interfaces onto one board, enabling you to devel op specific applications using
the development modul e interface.

The main board contains debug and status features, and enables you to evaluate
and develop different configurations of memory and /O by using on-board
configuration switches, jumper blocks, and expansion interfaces.

The following features are described in this section:

« Am186CC/CH/CU microcontroller, page 2-8

» Power supply, page 2-15

e Memory interfaces, page 2-20

» Communications interfaces, page 2-27

» Debug and configuration circuitry, page 2-39

« Expansion interfaces, page 2-49

Am186™CC/CH/CU Microcontroller (J14)

2-8

The Am186CC/CH/CU microcontroller customer development platform supports
a 160-pin PQFP Am186CC communications controller operating at 25, 40, or
50 MHz. The integrated features of the Am186CC communications controller
provide a glueless interface to DRAM or SRAM system memory and Flash
memory. Themicrocontroller alsointegratesUART and High-Speed UART (which
require only external transceivers), a high-speed (12 Mbit/s) USB peripheral
controller with internal transceiver (Am186CC and Am186CU microcontrollers
only), and HDL C channels (Am186CC and Am186CH microcontrollersonly) that
provide external interfaces to gluelessly connect to communications peripherals.

NOTE: Althoughthe CDP supportsan Am186CC communicationscontroller, you

can also use this platform to evaluate the Am186CH and Am186CU

microcontrollers. These microcontrollers support subsets of the Am186CC
communications controller’s features. Refer to the device data sheets for more
information.

Am186™CC/CH/CU Microcontroller CDP User’s Manual
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The Am186CC communications controller is designed as a cost-effective, high-
performance microcontroller solution for communication applications. The

Am186CC communications controller offers the advantages of the x86

development environment’s widely available native development tools,
applications, and system software. For detailed information about the specific
features of the Am186CC/CH/CU microcontroller, refer to the corresponding data
sheet and user’s manual included in your kit. Figure 2-3 shows the Am186CC
communications controller block diagram; Figure 2-4 on page 2-10 shows the
Am186CH HDLC microcontroller block diagram; and Figure 2-5 on page 2-10
shows the Am186CU USB microcontroller block diagram.

Serial Communications Peripherals

r— - - - — - — = arr s - - - --=-=-=- == A
i Interrupt High-Speed Synchronous
amase ' S || PIos || |Watchdog | Contioter I uart | | Uarrwin [ [uss | | Serial
CPU 14) § (48) Timer Sources I Autobaud Interface (SSI)

T | | |

I I T
Lll I | Physca

|
|
|
|
|
to RAM/ROM || [Controller | pMA @] | | |controtier [
|
|
|
|

Glueless DRAM I General ||SmanDMA
Interface T"(T%f)”s Purpose (8) HDLC ITSA Raw DCE
L — — — — 4 HDLC |TSA AP%M
Memory Peripherals  System PenpheralsI uxing Highway
HDLC JTSA
I GCl
[ HDLC JTSA (I0M-2)
L o e e — |

Figure 2-3. Am186CC™ Communications Controller Block Diagram
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Serial Communications Peripherals
r— "= == = B
: Interrupt ;
Chip High-Speed Synchronous
AT3E0 | [ selects|'| gy | | Watchdog § | GanteE" | yarr UART with hronous
(4 éo rce: | Autobaud Interface (SSI) [
| I I
L | Physical |
b E | < Interface |
Glueless ) General- [SmartDMA
Interface Cgrﬁﬁ)’}fer T"(T:‘a‘)?rs Purpose | Channels |
to RAM/ROM DMA (4) (4) HDLC [ TSA
| Raw DCE I
Memory Peripherals System Peripherals | moingl oy
Highway
| HDLC [ TSA |
L — — — — — — — — — — 4

Figure 2-4. Am186CH™ HDLC Microcontroller Block Diagram

Serial Communications Peripherals
r——— = — — = — a
Chip Interrupt SmartDMA
Am186 PIOs Controller |/ | I
ey Selﬁcts (48) W%E%f]girog ey Channels UART
(14) ource: | 4 |
—
Ll | |
L | g L |
Glueless . General- | Synchronous High-Speed |
Interface C0D|$té)'\l/ller Tlr(%e)zrs Purpose USB Y Serial UART with
to RAM/ROM DVMA @l || Interface (SSI) Autobaud || |
__________ 4
Memory Peripherals System Peripherals

Figure 2-5. Am186CU™ USB Microcontroller Block Diagram

Am186CC™ Communications Controller Power Supply

The CDP main board provides a 3.3-V power supply for the Am186CC
communications controller. The power supply is sourced from a3.3-V low drop
out (LDO) regulator (U29) from a 5-V switching power supply. The digital and
analog power pins areisolated by filtering to prevent noise on the digital circuitry
from affecting the internal analog block.
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Am186™CC/CH/CU Microcontroller Clocking

Four typesof input clocksare used on the main board: the system clock, USB clock
(Am186CC and Am186CU microcontrollers only), UART clock, and HDLC
clocks (Am186CC and Am186CH microcontrollers only).

The system and USB clocks, shownin Figure 2-6 and Figure 2-7, respectively, use
internal oscillatorsand PL L sthat enablethe use of slower, less costly, fundamental
mode crystals for providing system clock frequencies from 16 to 50 MHz, and a
USB frequency of 48 MHz. The UART clock can be derived from the system clock
frequency, or from the UCLK input by using an externa oscillator. The on-board
MACH device can be used for the DCE or PCM HDLC clocks at various
frequenciesand frame syncs (PCM modeonly); or if you are using the devel opment
module interface, you can drive the HDL C clocks from a specific DCE, PCM, or
GCI peripheral. For the available clock options, see Table 2-2.

Table 2-2. CPU and USB Clock Options

PLL Mode
Clock I 7% ix PLL Bypass | Oscillator
System clock | 16-40 MHz | 8-25 MHz 8-12.5 MHz | 0-24 MHz 0-40 MHz
USB clock! | — 24 Mhz 12 MHz — 12,24 MHz
Shared — 24 Mhz 12 MHz — 12, 24 MHz
system/USB
clock
UART clock | — — — — 0-40 MHZ2

1. The USB clock is supported on the Am186CC and Am186CU microcontrollers only.
2. UCLK islimited to the maximum frequency of the system clock.

System Clock

The system clock, shown in Figure 2-6 on page 2-12 (or sheet 3 of the main board
schematicsincluded in your kit), can be derived from afundamental mode crystal
by doing one of the following:

« Driving X1 and X2 at location X1 into the integrated oscillator and using the
internal PLL (see locations H16 and J16 in Figure 2-2 on page 2-3)

» Driving X1 and X2 at location X1 into the integrated oscillator and bypassing
the internal PLL
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The system clock can also be derived from an external oscillator by doing one of
the following:

 Driving an external oscillator from Y5 into X1 and using the internal PLL (see
location H16 in Figure 2-2 on page 2-3)

 Driving an external oscillator from Y5 into X1 and bypassing the internal PLL

The PLL can be configured in 1x, 2x (default), or 4x PLL mode or PLL bypass
mode by appropriately setting the pinstraps on SW16. See “Debug and
Configuration Circuitry” on page 2-39 for more information.

The maximum crystal input and oscillator frequencies are 40 MHz. The CDP
provides pin sockets, allowing the designer to easily attain multiple clock
configurations.

NOTE: When using an external oscillator or clock source to drive the system, USB,
or UART clock, you must drive the clock with a source that does not exceed the
Am186CC/CH/CU microcontroller’s ¥.

VCCA
o

Y5

— OE VCC —

CPUX1
— GND ouT 1 > 2
C45

*03C4p
Ecliptek EC1300HS-XX 2

X1 [:::]
CRYSTAL TH-2
Ecliptek EC2-24.000M-CL150 1

22pF

CPUX2
1 <
ca4

22pF

Figure 2-6. Am186 ™CC/CH/CU Microcontroller System Clock
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USB Clock

» The USB clock (shown in Figure 2-7or sheet 3 of the main board schematics
included in your kit), which must be 48 MHz, may be derived from one of the
following:

» System clock

» Driving USBX1 and USBX2 at location X2 into the integrated oscillator and
using the internal PLL (see location J16 in Figure 2-2 on page 2-3)

» Driving an external oscillator into USBX1 from Y3 and using the internal PLL

The PLL can be configured in 2x or 4x PLL mode by appropriately setting the
pinstraps on SW16. See “Debug and Configuration Circuitry” on page 2-39 for
more information.

The Am186CC and Am186CU microcontrollers’ USB block requires a 48-MHz
clock input. The USB clocking options are 12 MHz in 4x PLL mode, 24 MHz in
2x PLL mode, or a system clock of 48 MHz.

NOTE: When using the system clock for USB clocking, USBX1 must be
terminated to ground to prevent unwanted oscillation in the unused integrated USB
oscillator. To accomplish this, populate C42 with a

0-Q resistor.

1 4
OE VCC
2 3 USBX1
GND ouT > (2)
*0SCAp cd
Ecllptek EC1300HS-X
22pF

X2
CRYSTAL TH-2
Ecliptek EC2-24.000M-CL1

4—H~

uUsSBXx2
<1

22pF

G-

Figure 2-7. Am186CC or Am186CU Microcontroller USB Clock
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The UCLK input at location Y 4 (seelocation J11 in Figure 2-2 on page 2-3) is
used to drive the UART or High-Speed UART with a unique clock source that is
not derived from the system clock. The CDP provides oscillator pin sockets,
enabling the use of standard 3.3-V half-can oscillators.

Am186CC™ Communications Controller Reset

The Am186CC communications controller requires the RES input to be asserted
for at least 1 msto allow the internal circuitry to stabilize. The CDP main board
uses an external device that monitorsthe 3.3-V V¢ to provide areset output with
aninternal 21-ms RC delay to drive the 3.3-V RESinput to the Am186CC
communications controller. Depressing the reset switch (SW1) causes a system
reset without cycling power. Figure 2-8 (or sheet 3 of the main board schematics
included in your kit) shows the reset circuitry.

VCC3
100K
VCC3 ul3 VCC3
R24 7 8
SENSE VCC %
1 J_ 3 2 RST —X
RESIN 5 RE
3 BAHB 3 o RST# @9
2 4 1 PAH30

3
O su1 c19 GND  REF
+ 1.0u TLC7733ID 020

O RESET —~ 16V

0.1luF
1] | 1 A-CASE

RRES#
e >——

Figure 2-8. Main Board Reset Circuitry
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Power Supply (Al)

The CDP is powered by a universal power supply that converts 100x2@@Wer

t0 12 Ve, 2.5 A. The 12 V enters the CDP main board through a 5.5-mm barrel
connector, where the center post igo\and the outer ring is GND. From the

12-Vpc input, the CDP on-board power supply provides 5V, 3.3V, -5,

—24 V, and —70 V. The CDP provides power indicators for these voltages at CR8—
CR12. The CDP also provides test jacks that enable you to monitgitiveltages

at P22—-P25, P28—-P29. The following sections provide details about the power

supply. Table 2-3 through Table 2-5, beginning on page 2-18, contain power
estimates for the CDP main board, development module, and CDP totals.

5V@3A

A 5-V buck switching circuit from the 12-V source generates the 5V, which
provides power to a majority of the components on the CDP main board including
the DRAM, SRAM, and Flash memory components; the DCE and UART
transceivers; the HDLC clock generator; and the 3.3-V LDO regulator. This power
supply is also routed to the CDP development module, TIP connector, and Am186
processor expansion interface connectors. For details, see Figure 2-9 or sheet 14
of the main board schematics included in your kit.

VCC12 VCC5
v27 L2 33uH f
1 2
VIN sSw VD
5 D9
SHDN
3 4 SCHOTTKY RECTIFIER cés cé7 ces
c60 GROUND FB +330uF _|+330uF _ |+330uF
1ouFr—— MIC4576 2 10V 10V —~10V
E-CASE E-CASE E-CASE

Figure 2-9. 5-V Power Supply
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3.3V @500 mA

The3.3-V LDO regulator at location U29 generatesthe 3.3 V fromthe 5-V output.
This power supply is used to provide power to the Am186CC communications
controller, the USB detect circuitry, and to the optional external USB transceiver.
A population option to use the 3.3-V source for the memory componentsis
available. This option is available for the case where no 5-V devices are located
on the Am186CC communications controller local bus. For details, see

Figure 2-10 or sheet 14 of the main board schematics included in your kit.

VCC5 VCC3
U29
1 3
IN OuT *
2
GND ji C64
c71 -1 0.1luF
LDO-3.3 10uF
ces | Micrel MIC5209-3.3BS 16V
1 C-CASE
0.1luF

Figure 2-10. 3.3-V Power Supply

-5V @ 200 mA
A 5-V buck-boost switching circuit from the 12-V source generates the -5 V. This
power supply provides power to the CDP development module and POTS interface.

For details, see Figure 2-11 or sheet 14 of the main board schematics included in
your Kit.

veer2 M5V
o u26 Ll 10uH
1 2 REG SV Y'Y
VIN sw > | Coiftronics CTX10-2.52
5 cé2 cél R101
SHEN be _LBBDUF _133OUF KCA RM73228B, 5%, 1W
€59 3 4 —10v 10V "
1 — GROUND FB DIODE
o= ROHM RB160L-40 ECASE | ECASE
M5V REGULATOR 1
Micrel MIC4575-5.0BU
MSVO
AVX TPSE337M0104#100
Figure 2-11. —5-V Power Supply
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24V @ 50 mA and —70 V @ 60 mA

A switching flyback circuit from the 12-V source generates the —24 V and the —
70 V. These outputs are routed to the CDP development module and are used in
the POTS interface. For details, see Figure 2-12 or sheet 14 of the main board

schematics included in your Kit.

BN

a100 a
KOA RM73228, 5%, 1 KOA RM73Z28, 5%, 1W

s
R 2 | MZOVR

¥ N
‘General Semi ES2D
iz L oe
Wz
s 35V
E

ECASE
AVX TPSE225MI35R0}00

o5

o
N
33

3
Ecase
A TPSE22BMO35RO00
2 5]
peorE ZaE, i e B
Rt R Ece I ERET Y-S wzam
= oilllg €
F e =
vedhan General Semi ES2D ia s General Semi ES: ~L .
A a2 = -
fexs
P P e . . o 2 GenerslSemiEs: v B
Ga i s B ECASE 1200
35 e AVX TPSEZ20MD3SR0300
EcASH] EcCASE comp ~
: g m ae B
AVX TPSE226MO35R0300 GND B Beckman HM00-98518
SUc e
Micrel MIC21718U
o2
s
1208 206
5 wzoves
AVX 12065C1DAMATHA
ce
- 22007
0.0 s
1206 Sov
X 1R083C2ANATHIA AVX GROSSCZ2AMATA

3

Figure 2-12. —24-V and —70-V Power Supplies
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Table 2-3. Power Estimates for the CDP Main Board

Voltage (V) | Device Qty | Iyyp(mA) | I, (mA) | Py (mW) | Ppp (mW)
3.3 Am186CC 1 300! 380 1000 1250
communications
controller
3.3 USB transceiver? 1 10 30 33 99
5 DRAM 256K x 16 |2 180 180 1800 1800
5 SRAM 128K x 8 2 20 35 200 350
5 Flash memory 1 36 60 180 300
IMx 8/512K x 16
5 CLK generator 1 120 200 600 1000
(PLD)
5 UART transceiver |2 20 20 200 200
5 DCE driver 2 8 20 80 200
5 DCE receiver 4 16 23 320 460
3.3 Main board total 310 410 1023 1353
5 380 572 1900 2860

1. Average operating current at 50 MHz.
2. USB issupported on the Am186CC and Am186CU microcontrollers only.
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Table 2-4. Power Estimates for the CDP Development Module

Voltage (V) | Device Qty | Iiyp,(mA) | Ly (mA) | Piyy(mW) | Py (mW)

5 Ethernet controller | 1 75 75 375 375

5 ISDN S/T 1 31 38 155 190
transceiver

5 ISDN U 1 54 70 270 350
transceiver!

5 DTMF 2 3 7 30 70

5 DSLAC 1 24 24 120 120

-5 10 10 50 50

5 RSLIC 2 6.5 9 65 90

-5 0.70 1.10 7 11

-24 2.70 5 129.60 240

-70

5 CDP development 203 239 101.5 1195

-5 module total 10.7 11.1 53.5 55.5

-24 2.70 5 64.8 120

-70 2.70 5 189 350

1. USB issupported on the Am186CC and Am186CU microcontrollers only.

Table 2-5. Total Power Estimates for the CDP

Voltage (V) Iyp(ma) Ihax(ma) Pyp(mw) P ax(mw)
33 310 410 1023 1353
5 583 811 2915 4055
-5 10.7 11.1 53.5 55.5
24 2.70 5 64.8 120
=70 2.70 5 189 350
4%% Am186™CC/CH/CU Microcontroller CDP User’s Manual 2-19
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Memory Interfaces

2-20

The Am186CC/CH/CU microcontroller customer development platform main
board supports DRAM or SRAM system main memory and Flash memory.
Figure 2-13 shows the DRAM or SRAM system and Flash memory map, Figure
2-14 on page 2-21 shows the DRAM and SRAM circuitry, and Figure 2-15 on
page 2-22 shows the Flash memory circuitry.

FFFFFh

Flash Memory
7FFFFh

DRAM or SRAM

System Memory
00000h

Figure 2-13. DRAM or SRAM System Memory and Flash Memory Map

Main Memory

The main board allows the use of two banks of DRAM, or SRAM as the main
memory for the system. The default configuration is one bank of 256K x 16 EDO
DRAM inan SOJpackage, located at U21. SeeFigure 2-14 on page 2-21 or sheet 4
of the main board schematics included in your kit.

In the default configuration, one bank of 256K x 16 EDO, 40-ns DRAM allows

zero wait state operation at up to 50 MHz. The DRAM resides in the lower

512 Kbyte of LCS memory space (O0h—7FFFFh). The Am186CC communications
controller provides the DRAM memory address on the odd Am186CC
communications controller addresses A1-A17 to provide a direct connection to
the DRAM device. The DRAM RA&nd CASsignaling is provided on the LCS0
RASO, MCSICAS], and MCS2CASOsignals from the Am186CC
communications controller when DRAM is selected as the main system memory.
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An unpopulated component location, U18, isavailablefor a 256K x 16 device for
DRAM bank 1 to be used in the upper 512K of memory space (UCS space). This
enables you to boot from Flash memory located in UCS space, and then remap
UCSto DRAM bank 1. Inthis case, the MCS3/RA S1 signal becomesthe RAS for
bank 1 and the CAS signal's remain the same.

To use SRAM as main system memory, a256K x 16 SOJ SRAM can be populated
at location U15. R89 must be depopulated, and R90 must be populated with a
10-kQ resistor.

Another option for using SRAM as main system memory isto usetwo 32-pin DIP
socketsat U25 and U28 for SRAM devices. The SRAM is configurableto be used
as 128K x 8/512K x 8, or 128K x 16/512K x 16 via configuration jumper blocks
JP11 and JP12. A jumper block, JP10, is also used to route either LCS, UCS, or
MCSO to the SRAM sockets.

The CDP main board is populated with 128K x 8, 35-ns DIP SRAM devicesasthe
optional system memory.

NOTE: The SRAM socketsareal so used for thex16 ROM-ICE interface. Because
of this, LCS, UCS, or MCSO can be used, allowing flexibility of chip selects
between the ROM-ICE and on-board Flash memory (see Table 2-6 on page 2-24).

Figure 2-14. Main Memory DRAM Circuit
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Flash Memory

A single, surface-mount, TSOP Am29F800, 55-ns, 8-Mbit Flash memory device
is populated on the CDP main board to allow for zero wait state operation at

50 MHz. See Figure 2-15 or sheet 4 of the main board schematicsincludedin your
kit.

You can configure the Flash memory device as 512K x 16 or asa 1-Mbyte x 8

device via configuration switches SW11 and SW14. The default configuration

defines the Flash memory as 512 Kbyte (256K x 16) in UCS space (80000h—
FFFFFh). The highest order address bit of the Flash memory can be connected to
PI1035 rather than A19 by populating R93 with 8 @esistor and removing R92.

This enables you to bank down to the lower half of the Flash memory to extend
available code space to 1 Mbyte. You can also map the Flash memory to MCSO
rather than UCSia jumper block JP8. For more information about jumper
configuration, see page 2-23.

512Kx16 / 1Mx8 FLASH Device

(23511213 L

MAD19]
2511121
« ] \
VoCMEM
At 5 ) a00 /]
N —Ta Qo
v — =
Al D1 v —
Mg, A2 DQ2 (= e ]
Vi - :
s D43 [ e
- a——] Da4 =
v s AD5 /]
A5 bas - iADS
T a——ral] pas [ s/
v s ) AD7 /]
A7 pa [ o
veovEm a0 A8 D8 [~ 1AD9 /]
A9 D9 [ AD1c
SRDY_[P1035 vea— L oaio = 1AD1 T
0 v E— :
(211,1213) > MA13 A pait = ADT//
< < A2 D2 e
s g N ——E) Qi3 -
35111213 A5 paisAt [
L]
A 2 oveeuE
At7 vee CMEM
VATE
A
NC H—X
e 2 cer NC X
@11.121315) o e WE# NC X
©s111219) TESF 3 - oE# NG X
@3 BES L ReseTs
PAMR 1= pyjyy
VCCMEM Woeve < 6
S BYTE# vss
vss
654 RZSFE00 TS0
) X6
i [FLass wipma
“ _1x8
123

Grayhill 76SDO1

Figure 2-15. Flash Memory Circuit
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Configuration Overview
This section describes the options associated with Flash memory and main system
memory interfaces.

Flash Memory

» Flash memory banking select
Populating R92 enables the highest order address bit to the Flash memory to be
routed from A19 (default). Populate R93 to use PIO35 as the Flash memory
banking select. To operate the Flash memory in a banking scheme, PIO35 (which
is normally High) should be configured to be driven Low when accessing the
lower half of the Flash memory.

» JP8: Flash memory chip select
Jumper block JP8 enables you to route YdSault) or MCS(@s the Flash
memory chip select.

» SW11: Flash memory data bus width select
Switch SW11 is used to determine the Flash memory device data width as x8
or x16 (default). When configuring the Flash data width to 8 bits, the pinstrap
UCSX8at SW14 segment 2 must be set to the ON position during reset to
configure the Am186CC communications controller to do 8-bit accesses.

SRAM Main Memory

* JP10: SRAM/ROM-ICE chip select
Jumper block JP10 enables you to route LSS or MCSOto the SRAM
socket’s chip select.

» JP11: SRAM/ROM-ICE device select
Jumper block JP11 is used along with JP12 to select the different SRAM and
ROM configurations.

» JP12: SRAM/ROM-ICE device select
Jumper block JP12 is used along with JP11 to select the different SRAM and
ROM configurations.

Table 2-6 on page 2-24 shows the jumper selections for the various SRAM and
ROM options. Figure 2-16 on page 2-25 (or sheet 5 of the main board schematics
included in your kit) shows the SRAM sockets. Table 2-7 on page 2-26 lists the
SRAM and ROM pinouts.
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Table 2-6. DIP x8/x16 SRAM, ROM-ICE Device Selection
JP12 JP11 Visual Detail

Device P29LB | P2SEL | PISEL | P31SEL | P30SEL | P29HB | JP12 JP11
%{8?2/([8 9-10 7-8 NC 9-10 7-8 3-4 E::E:
??g{l\)/(lw 9-10 5-6 NC 9-10 7-8 3-4 E:E: EZIEI
??ﬁ(l\)/(lg 9-10 7-8 3-4 9-10 5-6 3-4
2{2AK1\>/(116 9-10 5-6 1-2 9-10 5-6 3-4
11{208]\12[)(16 11-12 | 5-6 NC NC NC 1-2
15181\121)(16 11-12 | 5-6 NC 11-12 5-6 1-2
2-24 Am186™CC/CH/CU Microcontroller CDP User’s Manual
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x8 / x16 SRAM Device, ROM ICE

Figure 2-16. DIP SRAM Sockets
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Table 2-7. SRAM and ROM Pinouts

Pin SRAM SRAM ROM ROM ROM
(128K x8) | (512Kx8) | (128Kx8) | (256Kx8) | (512K x8)
1 NC Al8 VPP VPP VPP
2 Al6 Al6 Al6 Al6 Al6
3 Al4 Al4 AlS AlS AlS
4 Al2 Al2 Al2 Al2 Al2
5 A7 A7 A7 A7 A7
6 A6 A6 A6 A6 A6
7 AS A5 AS A5 AS
8 A4 A4 A4 A4 A4
9 A3 A3 A3 A3 A3
10 A2 A2 A2 A2 A2
11 Al Al Al Al Al
12 A0 A0 A0 A0 A0
13 DO DO DO DO DO
14 D1 D1 D1 D1 D1
15 D2 D2 D2 D2 D2
16 GND GND GND GND GND
17 D3 D3 D3 D3 D3
18 D4 D4 D4 D4 D4
19 D5 D5 D5 D5 D5
20 D6 D6 D6 D6 D6
21 D7 D7 D7 D7 D7
22 CE CE CE CE CE
23 Al0 Al10 Al0 Al10 Al0
24 OE OE OE OE OE
25 All All All All All
26 A9 A9 A9 A9 A9
27 A8 A8 A8 A8 A8
28 Al3 Al3 Al3 Al3 Al3
29 WE WE Al4 Al4 Al4
30 CS2 Al7 NC Al7 Al7
31 AlS AlS PGM PGM Al8
32 VCC vVCC VCC vVCC VCC
2-26 Am186™CC/CH/CU Microcontroller CDP User’s Manual
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Communication Interfaces

This section describes the communication interfaces available on the Am186CC/
CH/CU microcontroller customer development platform’s main board.

The communication interface I/O ports include two RS-232 DB-9 interfaces for
the low- and high-speed serial ports derived from the integrated Am186CC
communications controller UARTSs, four RS-530 DB-25 DCE/PCM ports derived
from the integrated Am186CC or Am186CH microcontroller HDLC interface, and
a peripheral USB port derived from the integrated Am186CC or Am186CU
microcontroller USB peripheral controller.

NOTE: The Am186CH HDLC microcontroller provides only two external HDLC
interfaces and does not support USB; the Am186CU USB microcontroller provides
a USB interface but does not support HDLC.

RS-232 Serial Ports

Two RS-232 serial ports (see Figure 2-17 on page 2-29 or sheet 9 of the main board
schematics included in your kit) are configured as data communication equipment
(DCE) ports to provide direct connection to a typical data terminal equipment
(DTE) port on a PC. This enables you to use a straight serial cable (no null-modem)
when connecting to a PC. The Am186CC communications controller High-Speed
UART is connected to the DB-9 connector at P15 through an RS-232 transceiver
and is capable of a data rate of up to 460 Kbit/s. The low-speed UART is connected
to the DB-9 connector at P7 through an RS-232 transceiver and is capable of a data
rate of up to 120 Kbit/s.

The CDP main board provides individual status LEDs for the high- and low-speed
serial ports (CR6 and CRS5, respectively), which illuminate green when data is

being transmitted and red when data is being received by the Am186CC
communications controller UARTS.

Am186™CC/CH/CU Microcontroller CDP User’s Manual 2-27

4~ 4




é about.book Page 28 Monday, June 7, 1999 10:17 AM

i

The high- or low-speed serial ports can also be configured to use up to four
additional PIOs as additional hardware flow control at JP5 for the high-speed port,
and JP3 for the low-speed port. The PIOs are defined in an RS232 serial port
configuration as follows:

* PIOO is used as an output for D@Data Carrier Detect).
* PIO1lis used as an input for DTRata Terminal Ready).
+ Pl0O27 is used as an output for Ring Indicate).

» PIO28 is used as an output for DBata Set Ready).

Hardware flow control pins RTRHldnd CTSHUcan be isolated from the high-
speed serial port at JP7, so you can use them as their alternate functions and use
the serial port without hardware flow control. An alternative is to use PIO45 and
P1044 as the high-speed serial port RTR&hd CTSHUunctions. Use this
alternative when hardware control is required, and the standard flow control pins
RTRHU and CTSHUare used as an alternate function.

You can shut down the serial port RS-232 transceivers by setting SW9 segment 5
(high speed) and 6 (low speed) to the ON position. This feature is used when the
Am186CC communications controller UART signals are used for their alternate
function.

NOTE: If HDLC Channel D pins are being used as DCE or PCM rather than the
UART, SW9 segment 6 must be set to the ON position to prevent contention
between the RS-232 transceiver and the desired function.
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High Speed UART
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Figure 2-17. RS-232 Serial Port Routing
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RS-530 DCE/PCM HDLC Ports

Four HDLC DCE/PCM portsare available on the Am186CC microcontroller (two
for the Am186CH microcontroller) via RS-530 DB-25 connectors configured as
DCE devices from the integrated HDL C controllersin the two microcontrollers.

Figure 2-18 (or sheet 6 of the main board schematics included in your kit) shows
asingle HDLC RS-530 circuit.

The Am186CH HDL C microcontroller only providesexternal HDL C interfaces A
and B and does not support USB; the Am186CU USB microcontroller providesa
USB interface but does not support HDLC.

The RS-530 ports use RS-422 differential transceiversto support up to 10-Mbit/s
datatransfers. The actual pinout of the four DB-25 connectors allow an RS-530
device to directly connect to the CDP without using a null-modem-like cable
adapter. The four RS-530 ports have individual transceiver shutdown switches, a
clock generator for DCE and PCM modes, status indicators, and DCE multidrop
mode.

Figure 2-18. HDLC Circuit

You can shut down HDLC ports A-D by setting SW9 segments 1-4, respectively,
to the ON position. This enables you to use an alternate function without affecting
the board operation. For example, if you want to use GCI mode, set SW9, segment
1 to the ON position. Now you can use GCI mode as an alternate function on the
development module.
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NOTE: AnHDLC interface being used as another function on the CDP must have
that function’s RS-530 port transceiver shut down to prevent contention between
the RS-530 port and the desired HDLC function.

The CDP main board provides individual status LEDs for the four RS-530 DCE/
PCM ports A-D, at CR1-CR4, respectively. The status LEDs illuminate green
when data is being transmitted, and red when data is being received by the
Am186CC or Am186CH microcontroller HDLC RS-530 ports.

The clocking of the DCE or PCM interface is derived from the HDLC clock
generator at U11. SW12, SW10, and SW8 are used to define the clocking mode
(DCE or PCM) and frequency. JP6, JP4, JP2, and JP1 define how the clocks are
routed to each Am186CC or Am186CH microcontroller HDLC RS-530 port. See
Table 2-13 on page 2-36. If the HDLC clocks are being generated by a peripheral
on the development module, you must remove the appropriate jumper from JP6,
JP4, JP2, and JP1.

DCE Mode

The DCE transmit and receive clock to the Am186CC or Am186CH
microcontroller can be varied from 78.125 kHz to 10 MHz and can be routed to
external devices through the RS-530 ports via a set of four jumper blocks. Three
sets of switches define the DCE clocking. The DCE clock is achieved by setting
the switches as follows:

e SWO9: The HDLC clock generator does not operate for a particular HDLC
RS-530 port (A—D) unless that port's shutdown switch SW9 segments 1-4 are
in the OFF position. See Table 2-8 on page 2-32.

e SW12: Switch SW12 segments 1-4 must be in the OFF position to indicate DCE
clocking mode for RS-530 ports A-D, respectively. See Table 2-8 on page 2-32.

e SWB8: Switch SW8 segments 1-3 are used to vary the DCE clock frequency in
increments from 78.125 kHz to 10 MHz. See Table 2-9 on page 2-32.
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Table 2-8. Switch Options to Enable R-530 DCE Clocking

HDLC SW9 Switch SW12 Switch
Port

Segment Segment

1 2 3 4 Visual 1 2 3 4 Visual
Detail Detail

A OFF - - - C’Tm OFF — — - C’THHHH
S et IR 11 1] I Al A R B ] [ |
R e 1 1) A el A T | I!
O I 11 A Nl B ') ] |

Table 2-9. Switch Options to Set R-530 DCE Clocking Frequency

DCE Clock SW8 Switch
Frequency Segment
1 2 3 4 Visual Detail
78.125 kHz ON ON ON - AN
156.25 kHz OFF ON ON - L
312.5 kHz ON OFF ON - AT
625 kHz OFF | OFF ON - ATTNT
1.25 MHz ON ON OFF - ANNTY
2.5 MHz OFF ON OFF - ATTTY
5 MHz ON OFF | OFF - N
10 MHz OFF | OFF | OFF - ATTT
2-32 Am186™CC/CH/CU Microcontroller CDP User’s Manual
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PCM Mode
PCM clocking mode configuration is controlled by the same switches as DCE
clocking with the addition of SW10, which provides avariable PCM frame sync.
The PCM dataclock can bevaried from 64 kHz to 8.192 MHz, and theframe sync
canbe1l, 2, 4, 8, or 16 data clocks wide with positive or negative polarity. The
PCM data clock and frame sync are achieved by setting the switches as follows:

« The HDLC clock generator does not operate for a particular HDLC RS-530 port
(A-D) unless that port’s shutdown switch SW9 segments 1-4 are in the OFF
position. See Table 2-10.

SW12: Switch SW12 segments 1-4 must be in the ON position to indicate PCM
clocking mode for RS-530 ports A-D, respectively. See Table 2-10.

SW10: Switch SW10 segments 1-3 are used to vary the PCM frame sync to 1,

2, 4, 8, or 16 data clock widths (dependent upon data clock frequency) and
positive or negative polarity. See Table 2-12 on page 2-35.

SW8: Switch SW8 segments 1-3 are used to vary the PCM clock frequency in

increments from 64 kHz to 8.192 MHz.

Table 2-10. Switch Options to Enable R-530 PCM Clocking

HDLC SW9 Switch SW12 Switch
Port Segment Segment
1 2 3 4 Visual 1 2 3 4 Visual
Detail Detail
S e 1111 S IO N 11T
B — | OFF| - - OTHHHH - ON - - "?HHHH
S e e I'T''Y'] o O R R 1L 1"
S T T e e A e S T

.
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Table 2-11. Switch Options to Set R-530 PCM Clocking Frequency

SW8 Switch
e o
1 2 3 4 Visual Detail
64 kHz ON ON ON — O? H H H H
128 kHz OFF ON ON — 0? H H H H
256 kHz ON OFF ON — 01\ H H H H
512 kHz OFF OFF ON — O? H H H H
1.024 MHz ON ON OFF — 0? H H H H
2.048 MHz OFF ON OFF — 0? H H H H
4.096 MHz ON OFF OFF — O? H H H H
8.192 MHz OFF OFF OFF — O? H H H H
4%% 2-34 Am186™CC/CH/CU Microcontroller CDP User’s Manual
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Table 2-12. Switch Options to Set R-530 PCM Frame Sync

Data SW10 Switch
Clock . Segment
Width! | Polarity 1 2 3 4 | Visual Detail
1 1 ON ON ON - AT
22 i OFF | ON | ON LY
7 I OFF | ON ON - L
e 1 ON OO T
8 i ON | OFF | ON - 4TINS
5 I OFF | OFF | ON - AT
iy I OFF | OFF | ON - HTTNT
7 0 ON ON | OFF - AT
2 0 OFF | ON O TR
2 0 OFF | ON | OFF - ATTNTY
I 0 RO I B N I 1T
8 0 ON | OFF | OFF - AT
gt 0 R R e T
16 0 OFF 1 OFF | OFF = TR

. Frame sync width = Width * Data Clock Period.

. Only available at 64 kHz and 128 kHz data clocks.

At 64 kHz and 128 kHz data clocks only.

. At 128 kHz data clock only.

. Only available at 256 kHz—8.192 MHz data clocks.

aAWN P
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Table 2-13. HDLC DCE/PCM Clock Routing Options

Clock HDLC Mode | JP6 | JP4 | JP2 | JP1 | Visual Detail
Source "TheE | pem
Internal TCLKA FSCA 12 — — — e
Internal | RCLKA | CLKA | 3-4 5(E8:¢]
[2 ng 2l
3 s

External | TCLKA FSCA 5-6 — — — eomn
External | RCLKA | CLKA | 7-8 eH: |
ERUE]

$§%3

Internal TCLKB FSCB — 1-2 — — J—
Internal | RCLKB | CLKB 34 - -
i

External TCLKB FSCB — 5-6 — — oomm
External | RCLKB | CLKB 7-8 =B :|
[5875 8

568

Internal TCLKC FSCC — — 12 — J—
Internal | RCLKC | CLKC 34 SHE: |
EELE

External | TCLKC FSCC — — 5-6 — oo
Extenal | RCLKC | CLKC 7-8 sEH: :|
fp ng i

Internal TCLKD FSCD — — — 12 P
Internal | RCLKD | CLKD 54 | SEH::]
fg ng ]

External | TCLKD FSCD — — — 5-6 o
External | RCLKD | CLKD 78 | HecHl
i
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DCE Multidrop Mode

Another feature of the CDP main board isthe ability of the HDL C portsto operate
in multidrop mode by using SW3, SW5, SW6, and SW7. When any of these
switches arein the ON position, the transmit (TXD), receive (RXD), and CTS are
shorted together.

NOTE: When operating in DCE multidrop mode, the Am186CC communications
controller DCE interface TXD pins must be configured as open drain.

Peripheral USB Port
NOTE: USB issupported only onthe Am186CC and Am186CU microcontrollers.

The CDP provides afull-speed (12 Mbps) peripheral USB port that enables the
CDP to be used as a self-powered USB peripheral.

You can configure the CDP to use the Am186CC or Am186CU microcontroller
full-speed (12 Mbps) USB peripheral controller’s integrated USB transceiver, or
an external transceiver. Using the internal USB transceiver enables the USB
differential signaling (USBD+ and USBD-) to directly connect to the USB
connector and to a USB host or hub through a standard USB full-speed cable.

When the USB port on the CDP is active, the Am186CC or Am186CU
microcontroller’s PIO8 signal is driven Low, which illuminates LED CR?7.
Configure the optional external USB transceiver by doing the following:

* Remove R49 and R50.

» Populate R42 and R43 with@+esistors.

» Populate R55 and R56 with Z3+esistors.

+ Set pinstrap (USBXCVRat SW14, segment 3, to the ON position during reset.

Refer to Figure 2-19 on page 2-38 (or sheet 10 of the main board schematics
included in your kit) for the USB circuit diagram.

The Am186CC or Am186CU microcontroller can be used only as a self-powered
USB peripheral because of the power requirements needed in the typical TA/
modem applications. Because of the USB electrical requirements of self-powered
USB peripherals, there is a small amount of glue logic needed to meet the USB
specifications. The attach/detach scenarios addressed with this logic are described
in the following paragraphs.
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Attach

1. The Am186CC or Am186CU microcontroller pollsPIO42 for logic High level
to detect an active host/hub upstream connection (USBV CC ison). Inthe case
where an active USB host/hub is connected to the CDP USB port and power is
not applied to the CDP, Q2 isolates the USBV CC from the CDP to prevent
damage to the Am186CC communications controller.

2. The Am186CC or Am186CU microcontroller drivesPIO43 Highto enableQ1,
which pullsR58 up to 3.3 V. This pulls up the USBD+ signal to indicate to the
host that a full-speed USB device is present.

Detach
1. Am186CC or Am186CU microcontroller polls PIO42 for alogic Low level to
detect a disconnect condition from the host/hub.

2. The Am186CC or Am186CU microcontroller three states USBD+ and USBD—
in response to the disconnect.

3. The Am186CC or Am186CU microcontroller drives PIO43 to a logic Low
level, which disables Q1 and removes the pullup (R58) from USBD+.

i
ol

SOT-23 Top View
TNO0200T

- JSLM

SOT-23 Top View

RB400D
VCC3 _

2 eaves
o 0200
ROHMRBAOOD sorzs s Rs8
oo 15
RXOCP (PO
NOTE: NEED TO 191

SWITCH PTIO OFF .?.
WHEN PIO TESTING]

(1) [ >—XOCP POy

Fa00R

MURATABLMVRIAT21SPE

eaee 1
PAHX{ vuse

PAFX®
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0w ‘ . ¢ Parer LGN
o w

ey AVP7E7700-4
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Rsrvn oM o
| ot = wo [ -1
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Hin
¥

RSAVDZ _[UXVEN/]
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Figure 2-19. Universal Serial Bus Circuit
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Debug and Configuration Circuitry

Several debug and configuration options make the Am186CC/CH/CU
microcontroller customer development platform auseful tool for the devel opment
of specific applications. The CDP offersaninterfacetothe Test I nterface Port (T1P)
debug card (not included in your kit) that provides status indicators and debug
peripherals, debug headers to provide access to most critical pinson the
microcontroller, areset configuration switch to define specific system parameters,
and a pinstrap configuration switch to define particular pin functions.

TIP Interface

The TIPisasmall debug card to aid in testing, debug, and software development
of system applications based on the Am186CC communications controller. The
TIP provides the following features:

« An 8-bit on-board Flash device that you can select as the default boot device
e A 2-line x 20-character LCD to provide status information

» Eight hexadecimal LED displays to use for status codes

 Eight readable and writable LEDs for status indication

* Two RS-232 DCE serial ports to enable direct connection to a PC

* A PC-compatible parallel port

« A secondary reset button for the CDP

A 10BaseT Ethernet port

The interface between the CDP and TIP is set up so it does not use many
microcontroller resources. Refer to Figure 2-20 on page 2-41 (or sheet 13 of the
main board schematics included in your kit) for a schematic of the TIP connector.
The general interface between the CDP and TIP is as follows:

+ A19-A0, AD7-ADO, RD and WLBon the Am186CC communications
controller are used to provide communication between the TIP peripherals and
the CDP.

+ The UCSsignal on the Am186CC communications controller provides a specific
chip select to the 8-bit Flash memory on the TIP. When selecting the TIP as a
boot device, the UCSignal must be routed to the TIP Flash memory by setting
jumper JP1, 1-2 on the TIP and removing the jumper on JP7 of the CDP.

Am186™CC/CH/CU Microcontroller CDP User’s Manual 2-39
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* INTO on the Am186CC communications controller is used as the TIP Ethernet
interrupt signal.

e INT7 onthe Am186CC communications controller is used as the TIP serial port
1 interrupt signal.

* INT8 onthe Am186CC communications controller is used as the TIP serial port
0 interrupt signal.

* PCS3on the Am186CC communications controller is used as a chip select
(AEN) for the TIP Ethernet controller.

* ARDY can be used to add wait states for the TIP Ethernet controller.

NOTE: AD7 is also individually interfaced to the TIP card to identify the TIP
being attached through the Am186CC/CH/CU microcontroller RESCON register.

NOTE: To share all TIP interrupts on the INTO microcontroller input, populate
R279, remove R294, and configure the TIP appropriately.
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Figure 2-20. Test Interface Port Connector
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Debug Headers

Eight 2 x 10 shrouded headers are used to directly interface to the HP 165xx series
logic analyzer through HP series termination adapter to the CDP. Figure 2-21 on
page 2-43 shows the header layout. Figure 2-22 on page 2-44 (or sheet 11 of the
main board schematicsincluded in your kit) shows the header circuit. A majority
of the Am186CC communications controller signals are available from these
headers with several clocking options for state mode triggering.

The headers are grouped as follows:

Two additional 2 x 25 shrouded headers at locations P8 and P11 are available to
enable additional access to all PIOs, interrupt pins, chip selects, and to provide the

P9: HDLC Ports A and B (Am186CC and Am186CH microcontrollers only),
DRQ1-DRQO

P10: HDLC Ports C and D (Am186CC communications controller only), UCLK
as clock input

P13:INT8-INTO, NMI, TMRIN1-TMRINO, TMROUT1-TMROUTO, HOLD,
HLDA

P14: PCS#PCSQ SSI port
P16: UCSLCS MCS3-MCSQ RD, WR, WLB, WHB, RD as clock input

P17: RESOUT, S25Q S6, BHE ALE, DEN, DT/R, SRDY, ARDY, QS1-QS0,
BSIZES

P20: A15-A0, WRas clock input
P21: AD15-ADO, jumper option for CLKOUT as clock input

ability to control (via software) the transceiver shutdown signaling for the UART
and HDLC transceivers.
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HDLC_CHDLC_D, HDLC_A,HDLC_B,
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Figure 2-21. HP Header Grouping
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Figure 2-22. Debug Header Circuit
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Reset Configuration

SW13 and SW15 are used to define the state of the RESCON register bits AD15—
ADO. The RESCON register identifies a bit as a logic High when a switch segment
is in the ON position. For details, see Figure 2-24 on page 2-46 or sheet 3 of the
main board schematics included in your kit.

The RESCON register provides a way to make design-specific hardware
configuration information available to software. This information is latched into
the RESCON register from the state of AD[0..15] during reset. The Am186CC/
CH/CU microcontroller's weak internal pulldowns default AD[0..15] Low during
reset. SW13 and SW15 can be used to set individual bits AD[0..15] High by setting
the appropriate switch segmentto the ON position. Figure 2-23 shows the RESCON
register bits.

151413121110 9 8 7 6 5 4 3 2 1 O

{%O@OOOW

Customer Panic Bit Board Configuration
Development Board Revision
Platform

Board ID Test Interface Port (TIP)

Figure 2-23. RESCON Register Bits

» Customer Development Platform: Identifies if the board is a CDP.

e Board ID: Unique board identifier that is used to determine what features are
available to the software.

» 0: Bits are reserved for future use.
« Panic Bit: Used by EB6MON software to boot in a “safe mode”.
* TIP: Identifies the TIP board as being present in the system.

« Board Configuration: Identifies particular population option for the board.
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NOTE: Used to define system options.
RAD[0..15
SW15
—] 16 RADO (2,4,5,11,12,1¢
T/ L RAD1
T/ 1 RAD2
13 RAD3
T/ 12 RAD4
11 RADS
T/ 10 RADS
T/ 2 RAD?
SW DIP-8
SW13
PAH22 1 —'| 16 RAD8
PAH23 7| —— [ 15 RAD9
PAHza 3| /= [12 RADTO0
PAH25 4 13 RAD11
pAHze 5| /— [1T2 RADT2
PAH27 6 | —— [IL RAD13
pAaH28 T | —— [ 10 RAD14
8 E] RAD15
PAH29 p—
SW DIP-8
—& ON

Figure 2-24. Reset Configuration Switches

Pinstrap Configuration

Pinstrap configuration is used to define a particular Am186CC communications
controller function of apin or interface at power up. All pinstrapshave alogic High
state during reset as the default. The pinstrap switches SW14 and SW16 enable
you to define and vary system configuration as needed. The following optionsare
available:

System and USB PLL clocking modes

SW16 segments 1 and 2 are used for the pinstraps controlling the system clock
PLL mode on the CDP. The default setting for the system PLL is2x PLL modeto
attain a40-MHz system frequency with the 20-MHz crystal input. Setting a
segment of SW16 to the ON position during system reset indicates alogic 0, and
setting a segment of SW16 to the OFF position indicates alogic 1.
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SW16 segments 3 and 4 are used for the pinstraps controlling the USB clock PLL
mode on the CDP. The default setting for the USB PLL is2x PLL modeto attain
a48-MHz USB frequency with the 24-MHz crystal input. Setting a segment of

SW16 to the ON position during system reset indicates alogic O; setting asegment
of SW16 to the OFF positionindicatesalogic 1. See Figure 2-25 (or sheet 3 of the
main board schematicsincluded in your kit), Table 2-14, and Table 2-15 for more
information.

Table 2-14. System and USB Clock Modes?

PLL Mode SWi1e6 SWi16 SW16 SWi16
CPU Segment 1 Segment 2 Segment 3 Segment 4
Ix ON OFF X X
2x OFF OFF X X
4x OFF ON X X
Bypass ON ON X X
PLL Mode SW16 SW16 SW16 SW16
USB Segment 1 Segment 2 Segment 3 Segment 4
System Clock X X OFF OFF
2x X X ON OFF
4x X X OFF ON

1. If you do not want to use the USB PLL or you are using the Am186CH HDL C microcontroller, which does not
support USB, the USBX 1 input must be tied to V gs.To do this, install a 0-Q resistor at location C42.

PAH3 1l =8 HLDA CPUCLKS1
PAH2 N pe— PCS4# [CPUCLKS2
PAH1 3 6 PCSO¥ _[USBCIKS1
PAHO T === PCS# [USBCLKS2
SW DIP-4
—& ON

(2,11,12,13)
(2,11,13)

(2,11,12,13)
(2,11,12,13)

Figure 2-25. CPU/PLL Pinstrap Circuit
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Table 2-15. CPU and USB Clocking Options

PLL Mode
Clock Ix 2 i PLL Bypass Oscillator
System clock 16-40 MHz | 825 MHz 8-12.5 MHz 024 MHz 0-40 MHz
USB clock! - 24 Mhz 12 MHz - 12,24 MHz
Shared system/ | — 24 Mhz 12 MHz - 12, 24 MHz
USB clock
UART clock | — - - - 0-40 MHZ>

1. The USB clock is supported on the Am186CC and Am186CU microcontrollers only.
2. UCLK islimited to the maximum frequency of the system clock.

Flash memory boot width

SW14 segment 2 is used to define the Flash memory boot width asx8 or x16. The
default setting is 16 bits and is set when SW14 segment 2 isin the OFF position.
Setting SW14 segment 2 to the ON position during reset defines the boot width as
8 bits. Refer to Figure 2-26 on page 2-49 (or sheet 3 of the main board schematics
included in your kit).

NOTE: If booting from the CDP Flash memory in 8-bit mode, SW14 segment 2
must be in the ON position, and SW11 must be set to the x8 position.

Turn off address phase of the AD bus

You can turn off the address phase of the AD bus by setting SW14 segment 1 to
the ON position during reset and setting the appropriate Am186CC
communications controller registers. Refer to Figure 2-26 on page 2-49 (or sheet 3
of the main board schematics included in your kit).

Use an external USB transceiver

To use an external USB transceiver, move resistors R49 and R50 to locations R42
and R43, populate R55 and R56 with 24-Q resistors, and set SW14 segment 3 to
the ON position. Refer to Figure 2-19 on page 2-38 (or sheet 10 of the main board
schematics included in your kit) and Figure 2-26 on page 2-49 (or sheet 3 of the
main board schematics included in your kit).

2-48 Am186™CC/CH/CU Microcontroller CDP User’s Manual

4~ 4




é about.book Page49 Monday, June7, 1999 10:17 AM

t

PAH13 1 —'| s [ADEN# ] BHE#
Fo == r—o e S e,
!PAH11 — & [USBXCVRi#] 2111213
Al |
Ssw pIp-4 VCC3
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Figure 2-26. Miscellaneous Pinstrap Circuit

Expansion Interfaces

The Am186CC/CH/CU microcontroller customer development platform supports
two expansion interfaces. the Am186 processor local bus expansion interface,
which is electrically and physically compatible to the existing Am186 family
demonstration boards, and the devel opment module interface, which can be used
for the ISDN/router devel opment module.

Am186™ Processor Expansion Interface

The Am186 processor local bus expansion interface, located at P26 and P27,
supports the PC/104 form-factor expansion connector for additional prototyping
and testing. The traditional PC/104 signals are not present on the board; however,
the Am186 processor expansion interface enables you to attach wirewrap or
prototype boards that have the same standard physical interface. The electrical
interfaceissimilar to the PC104, but isnot fully compatibleto the PC104 el ectrical
standard. Thephysical orientation and pinoutsareshowninFigure 2-27 or sheet 12
of the main board schematics included in your kit.
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Figure 2-27. Am186 ™ Processor Expansion Interface
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Development Module Interface

The development module interface, located at P19 and P12, is primarily used to
provideaninterfacetothe | SDN/router devel opment module. Thismodul e enables
the CDPto beused asaspecific system application. Themodul e connectorscontain
all the signal's needed to develop particular applications based on the Am186CC
communications controller. See Figure 2-28 on page 2-52 (or sheet 13 of themain
board schematics included in your kit) for the development module interface.

Interfaces provided include the following:

3.3V,5V,-5V,-24V, and -70 V power
Full address and data buses

All 14 memory and peripheral chip selects
Nine external interrupt pins

Full control and status pins

Four full HDLC interfaces (HDLC Channels A and B supported on the
Am186CC and Am186CH microcontrollers only. HDLC Channels C and D
supported on the Am186CC communications controller only.)

SSl interface
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Chapter 3 &

Development Module Functional
Description

The Am186CC/CH/CU microcontroller customer development platform (CDP)
consists of two boards: amain board that contains an Am186CC communications
controller and interfaces, and the development module, which you can use to
develop ISDN and router applications. This chapter describes the devel opment
module. The main board is described in Chapter 2, “Main Board Functional
Description”.

Read the following sections to learn more about the development module:
« “Development Module Layout” on page 3-2

» “Customer Development Platform Development Module Features” on page 3-4
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Development Module Layout

Figure 3-1 (or sheet 2 of the devel opment modul e schematicsincluded in your kit)
shows a block diagram of the Am186CC/CH/CU microcontroller CDP
development module; Figure 3-2 on page 3-3 showsthelayout of the devel opment
module.

NN

10Base-T Ethernet

Main Board
Interface
Connectors sezme TED

ISDN $/T Interface

B i

as1
oLz A e T
-

ISDN U Interface

ccccc

POTS Interface

Figure 3-1. Router/ISDN Development Module Block Diagram (same as Figure 0-2)
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Customer Development Platform
Development Module Features

The development module is a 6-layer, 6- x 6-inch printed circuit board used to
target specific communication-based system applications using the Am186CC
communications controller. The devel opment modul e interfaces to the CDP main
board through two 2 x 35 pin connectors. This interface enables you to use the
CDP development module and provides you with a vehicle to devel op specific
applications.

The development module contains the system components used in developing
ISDN termina adapter/modem and low-end router applications that use many
AMD-specific devices.

This section describes the following development module features:

e Main board interface on page 3-4

» 10BaseT Ethernet interface on page 3-7

« ISDN interface on page 3-12

» POTS interface on page 3-18

Main Board Interface

The development module is a printed circuit board that attaches to the Am186CC/
CH/CU microcontroller CDP main board through two 2 x 35, surface-mount, keyed
connectors (AMP104693-7). The connectors are three inches apart and have a 390-
mil mated height clearance between the main board and the development module.
Figure 3-3 on page 3-5 shows the connection between the main board and the
development module. Figure 3-4 on page 3-6 (or sheet 3 of the development module
schematics included in your kit) shows the connector layout.

3-4 Am186™CC/CH/CU Microcontroller CDP User’s Manual
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Figure 3-4. Router/ISDN Development Module Connector Layout Diagram

The interface between the Am186CC/CH/CU microcontroller CDP main board
and development modul e incorporates the full Am186CC communications
controller local bus address, data, and most control signals. The interface also

supports the four external HDLC interfaces (see note), SSI, and the 3.3-V, 5-V, —
5-V, —24-V, and —70-V power supplies.

NOTE: The Am186CC communications controller provides four HDLC channels.
The Am186CH HDLC microcontroller provides two HDLC channels. The
Am186CU USB microcontrolletdloes not support HDLC. HDLC channel A, and
optionally, HDLC channel D, are the only HDLC channels used on the ISDN
development module.

Am186™CC/CH/CU Microcontroller CDP User’s Manual
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The two module connectors separate the high-speed Am186CC communications
controller local businterface from the communications-specific interfaces such as
the HDL C interfaces, SSI, and the power supply.

Because of the large number of devices connected to the Am186CC
communications controller local bus on the CDP main board and devel opment
module, the full address bus, AD bus, and heavily loaded control signals are
buffered. The buffering prevents excess loading, which can affect timing and
possibly cause functional errors at higher bus frequencies.

The devel opment modul e usesthree 74ACT 16245 16-bit transceiversto buffer the
signals previously described. Typically, bidirectional buffering is not required for
the address and control buses; however, because the module incorporates a bus
mastering Ethernet controller (AMD Am79C961A), control of these busesisgiven
to the bus mastering device. Control logic for the buffersisincorporated in a
programmable logic device (PLD), U13, used on the devel opment module (see
Figure 3-4 on page 3-6).

10BaseT Ethernet Interface

The Am186CC/CH/CU microcontroller CDP development module usesan AMD
Am79C961A PCnet™-ISA Il Ethernet controller configured in bus master mode
for its Ethernet interface. The Ethernet interface consists of a connection between
the PCnet-ISA Il twisted pair interface to an RJ45 connector, a 20-MHz crystal,
an optional EEPROM for Plug-n-Play (PnP) capability, three status LEDs, SRAM
used to transfer Ethernet packet data, and a small amount of glue logic required to
interface the Am186CC communications controller to the PCnet-ISA Il Ethernet
controller.

The development module provides Ethernet through the PCnet-ISA Il twisted pair
interface with the addition of a single 10BaseT transformer (U5) to the RJ-45
connector at P1. To link the Ethernet station to a network, connect the straight-
through cable provided in your kit to a hub that sits on the network.

Figure 3-5 on page 3-8 and Table 3-1 on page 3-8 show the pin assignment and pin
functions for the RJ-45 connector.
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TX+

Figure 3-5. Front View of the RJ-45 Connector

Table 3-1. RJ-45 Connector Pin Functions

Pin Number Function

1 TX+

TX-

RX+

Not used

Not used

RX-

Not used

R | N | B LN

Not used

3-8 Am186™CC/CH/CU Microcontroller CDP User’s Manual
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Three LEDs (CR1-CR3) on the Ethernet controller interface provide status
information for the port. The function of these LEDs is controlled by the ISA bus
configuration registers on the PCnet-ISA Il Ethernet controller and can be modified
through software or the EEPROM. The default functions of the LEDs are shown
in Table 3-2.

Table 3-2. PCnet™-|SA Il Ethernet Controller LED Status Information
LED Ethernet Controller | LED Function
Signal Name
CRI1 LEDO Indicates a good 10BaseT connection.
CR2 LEDI1 Indicates receive activity from the network.
CR3 LED3 Indicates transmit activity from the network.

The module can be configured to use the 64K x 16 on-board SRAM or main system
memory as the Ethernet packet SRAM. When the main system memory is DRAM,
the development module’s 64K x 16 SRAM must be used as packet memory
because the Ethernet controller DMAs directly to the SRAM and cannot bus master
to DRAM.

The default configuration of the CDP uses DRAM as main system memory and
the 64K x 16 SRAM as the Ethernet packet memory. In this configuration, the
DRAM resides in the lower 512 Kbytes of memory space from 00000h—7FFFFh,
and the 128 Kbytes of Ethernet packet SRAM uses M&lfa@e located from
80000h—9FFFFh.

When SRAM is used as main system memory, the Ethernet packet SRAM and the
system memory both reside in L&Bace from 00000h—7FFFFh. The packet
SRAM configuration is selected by setting jumper JP1 at the appropriate position:
LCSor MCSQ

A small amount of glue logic is required to interface the PCnet-ISA Il Ethernet
controller to the Am186CC communications controller because the PCnet-ISA Il
Ethernet controller is an ISA peripheral device. The required logic is achieved
through an Am22Vv10 PLD at location U13. Refer to location C8 in Figure 3-2 on
page 3-3. The PLD controls three signals between the Ethernet controller and the
Am186CC communications controller: SRAMCSBHE and BHLDA

Am186™CC/CH/CU Microcontroller CDP User’s Manual 39
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The PLD creates the Ethernet packet SRAM chip select, SRAMCS, from the
MASTER output when the PCnet-1SA 11 Ethernet controller is the bus master.
When the Am186CC communications controller is the bus master, the SRAMCS
output is three-stated and MCS0 is used as the packet SRAM chip select.

SBHE is modified from the Am186CC communications controller BHE signal to
meet | SA specificationsrequired by the PCnet-ISA |1 Ethernet controller. BHLDA
isan inverted Am186CC communications controller HLDA and becomes the
PCnet-1SA 1| DMA acknowledge input (DACK). Refer to Appendix G for afull
listing of PLD equations.

Figure 3-6 (or sheet 4 of the main board schematics and sheet 5 of the development
modul e schematics included in your kit) show the 10BaseT Ethernet interface.
Figure 3-7 onpage 3-11 (or sheet 4 of the devel opment modul e schematicsincluded
inyour kit) shows the Ethernet controller.

o evice
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Figure 3-6. 10BaseT Ethernet Interface
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ISDN Interface

The Am186CC/CH/CU microcontroller CDP development modul e provides both
ISDN S/T and U interfaces. You must use these interfaces independently unless
you have physically configured the module asa network termination (NT1) device
through a population option. The four-wire 2B+D S/T interface connects through
an RJ-45 connection at P2 by using the Am186CC communicationscontroller with
the AMD Am79C32A DSC circuit. This connection provides the path between a
TE (terminal equipment) and NT1 device, and isthe ISDN interface commonly
used in businesses and in Europe.

The two-wire 2B+D U interface uses the Lucent T7256A NT1 device. The NT1
device provides the termination point at the RJ-45 connection at P3 between the
local exchange (LE) and ISDN Terminal Equipment (TE1), and between the
terminal adapter (TA) and non-1SDN terminal equipment (TE2). The U interface
isthemain ISDN interface provided in North Americaand Asia. The default
configuration of the NT1 in this design isto provide a connection between a TA
interface to a PC and a TE2 interface to two plain old telephone service (POTS)
phones. Refer to Figure 3-8 for an illustration of the ISDN reference points.

Three LEDs (CR4—CR6) are used to indicate activity on the ISDN B1, B2, and D
channels using Am186CC communications controller signals PIO18, PIO39, and

P1032, respectively.

Network T |Network U
Termination Type 2 Termination Type 1 — ISDN
(NT2) (NT1) Local
; Exchange
or LE
S SIT L)
| |

ISDN Terminal Terminal | g |Non-ISDN
Equipment Adapter Terminal
(TEDL) (TA) Equipment (TE2)

Figure 3-8. ISDN Reference Point Block Diagram
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ISDN S/T Interface

The glueless connection between the Am186CC communications controller and
theAm79C32A |SDN DSCcircuit providesthefour-wire2B+D S/T interface. The
DSC serial interfaceis capable of being configured as an IOM-2 or SBP serial
microprocessor interface. Thisinterface is used to transfer data to and from the
Am186CC communications controller using the microcontroller’s integrated
HDLC in GCI or PCM mode; the Am186CC communications controller x86
microprocessor interface is used for configuration.

The Am186CC communications controller provides a full-duplex path between
the TE and NT device or the PABX linecard. It processes the ISDN BRI bit stream,
which consists of two 64-Kbit/s B channels and a single 16-Kbit/s D channel. The
four-wire ISDN S/T interface is first directed through an S transformer and line
filtering devices, which isolate and protect the modem from the outside lines. The
schematic for the S/T interface block is shown in Figure 3-9 on page 3-14 (or
sheet 6 of the development module schematics included in your kit).

In the default S/T configuration, the Am79C32A DSC circuit is operating in SBP
mode. The Am79C32A DSC circuit is also providing the clock and frame sync to
the Am186CC communications controller across the integrated HDLC A interface,
which is configured in PCM mode, and to the Am79C031dual channel codec
(DSLAC) device (PCM Codec) used for the POTS interface.

In a second configuration, the Am79C32A DSC circuit is operating in IOM-2
mode; the Am186CC communications controller is in GCI mode; and the DSLAC
device is in PCM mode. In this configuration, the data clock for the DSLAC is
generated by the BCLK output from the Am79C32A DSC circuit.

A third configuration uses the Am79C2A DSC circuit in an IOM-2 mode. The
Am186CC communications controller provides a GCI-to-PCM conversion of the
data clock and frame sync to enable the Am79C031 DSLAC device (PCM Codec),
to communicate directly between the Am79C32A DSC circuit and the Am79C031
DSLAC device for the POTS interface. Refer to “POTS Interface” on page 3-18
for more information about this configuration.

Am186™CC/CH/CU Microcontroller CDP User’s Manual 3-13
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The Am79C32A DSC circuit usesthe PCS1 (peripheral chip select 1) signal, which
asserts between addresses 100h and 1FFh, and the INT6 (interrupt 6) signal isedge
triggered as an active Low interrupt. The Am79C32A DSC circuit's MCLK output
is programmed to be 4.096 MHz and is used to drive the MCLK input to the
Am79C031 DSLAC device on the POTS interface through JP2.

A fourth configuration uses the Am79C32A DSC circuit with the T7256A

U transceiver. In this mode, the data clock and frame sync are generated by the
Am79C32A DSC circuit. Data is passed from the Am186CC communications
controller or POTS interface through the Am79C32A DSC circuit to the T7256A
U transceiver through the S/T interface. For configuration details, refer to “ISDN
U Interface” on page 3-15.

Figure 3-9. ISDN S/T Interface

3-14 Am186™CC/CH/CU Microcontroller CDP User’s Manual
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ISDN U Interface

The Lucent T7256A NT1 device provides the two-wire 2B+D U interfaceto
provide two-wire network termination. The NT1 device processes the ISDN BRI
bit stream that consists of two 64-Kbit/s B channels and a single 16-Kbit/s

D channel. The U interface circuit includes aline fuse, U transformer, DC
termination I1C, and opto-isolation circuitry.

The U interface default configuration uses the Am186CC or Am186CH

microcontroller SSI interface to configure the NT1; the NT1 TDM busis used to
transfer data between the NT1 device and either the microcontroller’s integrated
HDLC in PCM mode, or the POTS interface.

The microcontroller's SSl interface to the NT1 microprocessor’s serial interface is
controlled by the PLD (U13). The PLD is required to select the NT1
microprocessor’s serial interface because the NT1 device does not have an SSI chip
enable, and the development module’s POTS interface DSLAC device also has an
SSlinterface. The PLD uses the Am186CC or Am186CH microcontroller's PIO38
signal asserted Low to pass the SSI clock to the NT1 device during NT1
configuration.

The NT1 TDM bus is the PCM clock master and the upstream device to the
Am186CC or Am186CH microcontroller and the DSLAC device in the POTS
interface. In this configuration, the TDM bus drives the PCM data clock and frame
sync, and transmits data directly to and from the Am186CC or Am186CH
microcontroller and the DSLAC device in the POTS interface.

An alternate configuration option uses the Am79C32A DSC circuit and T7256A
device together on the module. In this configuration, data is transferred between
the Am186CC or Am186CH microcontroller’s integrated HDLC and the
Am79C32A DSC circuit. The T7256A NT1 device communicates with the
Am79C32A DSC circuit through its S/T interface. See Table 3-3 on page 3-16 for
configuration information.

CR7 is used for NT1 device status. The four states of the LED are off, on, 1 Hz,
and 8 Hz. Table 3-4 on page 3-16 shows the U interface LED status. The schematic

for the U interface block is shown in Figure 3-10 on page 3-17 (or sheet 7 of the
development module schematics included in your kit).
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Table 3-3. U Interface Configuration

Reference U Interface Mode
T7256A Am79C32A/T7256A

C18 Depopulate Populate
C23 Depopulate Populate
C25 Depopulate Populate
C31 Depopulate Populate
R29 Depopulate Populate
R32 Depopulate Populate
R36 Depopulate Populate
R39 Depopulate Populate
R41 Depopulate Populate
R49 Populate Depopulate
R50 Depopulate Populate
R31 Populate Depopulate
R34 Populate Depopulate
R40 Populate Depopulate
R48 Populate Depopulate

Table 3-4. U Interface LED Status

CRY7 State CR7 Function

OFF U and S/T interface not active

1 Hz Flashing U interface activation in progress

8 Hz Flashing U interface active, S/T not fully active

ON U and S/T interface fully active
4%% 3-16 Am186™CC/CH/CU Microcontroller CDP User’s Manual
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Figure 3-10. ISDN U Interface

In the ISDN U configuration, the Am186CC communications controller uses the
SSl and INT2 as an edge-triggered, active L ow interrupt to configure the T7256A
device through its serial microprocessor interface. The T7256A 2B+D channel
communication is performed across the T7256A time-division multiplex (TDM)
bus, which is directly connected to Am186CC communications controller HDLC
channel A, configured in PCM mode. The T7256A device provides a2.048-MHz
clock and frame sync to transfer data between the TDM and the Am186CC
communications controller PCM interface, and the Am79C031 codec PCM bus
for the POTS interface.
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POTS Interface

3-18

The Am186CC/CH/CU microcontroller CDP devel opment module provides two
POTS connections on RJ-11 connectors at P5 and P4. These POTS connections
are used to plug standard POT S telephonesin an ISDN terminal adapter or router
application.

To accomplish this, the development module’s Am79R79 ringing SLIC (RSLIC)
device and one half of an Am79C031 DSLAC device provide an interface to plug
in a POTS telephone to communicate across an ISDN B channel.

The basic premise of this type of application is to bring all the functions normally
performed at a central office on a normal POTS line to the user’s home or office.
The Am79R79 RSLIC device provides the DC power, ringing, and supervisory
functions to the phone. The Am79C031 DSLAC device provides the analog voice-
to-digital conversion to allow communication to the ISDN interface transceivers.

The development module also provides the appropriate voltages needed for the
DSLAC and RSLIC devices, signaling for ring generation to the Am79R79 RSLIC
device, and DTMF decoders that detect dial tone pairs from the POTS telephone,
and transfer that information to the Am186CC communications controller. In
addition, a low noise board (LNB) interface enables the user to disable the DSLAC
and RSLIC used on the development module and use the LNB boards for the POTS
interface.

DSLAC™ Device PCM Interface
The DSLAC device PCM interface connects directly to the following:

« Am79C32A DSCcircuit S/T transceiver peripheral port bus, configured in serial
bus port (SBP) or IOM-2 mode

* T7256A U transceiver TDM bus

« Am186CC communications controller HDLC channel A interface in PCM or
GCI mode; channel D interface in PCM mode

Figure 3-11 on page 3-19 (or sheet 10 of the development module schematics
included in your kit) shows the DSLAC device circuitry.
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Figure 3-11. DSLAC™ Device Circuitry

In the default configuration, the S/T or U transceiver providesthe clock and frame
sync for the PCM interface and transfers data directly between the ISDN interface
and the POTS interface.

Six DSLAC device clocking configurations are available for use on the CDP
development module, as listed below. See Table 3-5 on page 3-21 for jumper
settings of each mode.
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3-20

SI/T SBP Mode

The DSLAC device's PCLK and MCLK can be generated from the Am79C32A
DSC circuit's CLKA and FSCA outputs. In this case, PCLK is a 192-kHz data
clock, and MCLK is configured as a 4.096-MHz master clock driven directly into
the DSLAC device.

S/T SBP mode with PLD (module_20_u20_pcm_00)

U20 is used to modify the PCLK and MCLK inputs to the DSLAC device to address
a potential Am79C32A DSC circuit-to-DSLAC jitter anomaly. Contact customer
support for more information. In this case, the MCLK output from the Am79C32A
DSC circuit is configured as 12.288 MHz, and the PLD generates the DSLAC
device’s 768-kHz PCLK and 4.096-MHz MCLK from the 12.288-MHz source.

S/T IOM-2

The DSLAC device's PCLK and MCLK are generated from the Am79C32A DSC
circuit's 768-kHz BCLK and programmable 4.096-MHz MCLK outputs,
respectively.

S/T IOM-2 with PLD (module_20_u20_gci_00)

U20 is used to modify the PCLK and MCLK inputs to the DSLAC to address a
potential Am79C32A DSC circuit-to-DSLAC device jitter anomaly. Contact
customer support for more information. In this case, the MCLK output from the
Am79C32A DSC circuit is configured as 12.288 MHz, and the PLD generates the
DSLAC device's 768-kHz PCLK and 4.096-MHz MCLK from the 12.288-MHz
source.

S/T IOM-2 with GCI-to-PCM Conversion

The DSLAC device's PCLK and FS are generated by the Am186CC
communications controller CLKC and FSCC outputs, respectively. The DSLAC
device's MCLK is generated by the Am79C32A DSC circuit's MCLK output. In
this case, the Am79C32A DSC circuit generates the master data clock and frame
sync. The Am186CC communications controller receives the master clocks from
the Am79C32A DSC circuit and generates a 768-kHz PCM data clock and an
8-kHz frame sync to be used by the DSLAC device.
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U PCM

The T7256 U transceiver generates a 2.048-MHz PCLK that can be directly
connected to the DSLAC device’s PCLK and MCLK inputs.

NOTE: HDLC channel C and GCI are supported only on the Am186CC
communications controller.

MCLK is the master clock used to drive the DSLAC device’s internal DSP. MCLK

mustbe 2.048 MHz or 4.096 MHz and can be asynchronousD&ih&C device’s

PCLK input. The MCLK inputis derived from whichever ISDN transceiver is being
used as the upstream ISDN device. If the U interface is selected using the T7256
as the clock master, MCLK is derived directly from the 2.048-MHz CLKA output

from the T7256A. If the S/T interface is selected as the clock master, PCLK is
derived from the Am79C32A DSC circuit MCLK output (MCLK_C32) or from

the output and PLD U20, which synchronizes the DSLAC MCLK inputto its PCLK
input. Table 3-5 shows MCLK jumper configuration.

Table 3-5. Am79C031 DSLAC™ Device PCLK/FS/MCLK Configuration

DSLAC Device Clocking
ISDN Master Mode JP3 Settings JP2 Settings
PCLK-DSLAC FS-DSLAC MCLK-DSLAC

S/T SBP 5-6 9-10 1-2

S/T SBP PAL!-2 1-2 9-10 3.4

S/T IOM-2 3-4 9-10 1-2

S/T IOM-2 PAL 1-2 9-10 3-4

S/T IOM-2 GCI/PCM 7-8 11-12 3-4
Conversion®

U PCM 5-6 9-10 5-6

1. U20 is used to modify the clocks to properly synchronize to the DSLAC device's PCM timing.
2. Requires PAL at U20 to use PLD code module_20_u20_gci_00 for IOM-2 mode, and module_20_u20_PCM_00

for SBP mode.

3. PCLK and FS for the DSLAC device are generated by the Am186CC communications controller.
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Because the Am186CC communications controller and the Am79C031 DSLAC
device are both downstream devicesto the ISDN controller, the PCM/GCI datais
drivenfromthel SDN devicetransmit pin (TX D) tothe Am186CC communications
controller and the DSLAC receive pins (RXD) and vice-versa. This configuration
causes a problem when the Am186CC communications controller needs to
communicate directly with the DSLAC device on the PCM bus (e.g., for PABX
applications).

To solve this problem, the devel opment modul e has a configuration option to use
Am186CC communications controller HDLC interface D to transmit directly to
the DSLAC device on the PCM bus. Thisis achieved by using the Am186CC
communications controller PCM time-slot control (TSCD) pin and the DSLAC
devicetime-slot control (TSC) to transmit only PCM data on the appropriate time
dot. PLD U24 controls these functions on the development module. Table 3-6 on
page 3-23 shows configuration options.

NOTE: Using HDL C channel D on the devel opment modul e causesthe CDP main
board UART to be nonfunctional because the HDLC channel D pins are
multiplexed with the UART. The High-Speed UART flow control is also
unavailable because the HDLC channel D time-slot control is multiplexed with
one of these pins.

The Am186CC communications controller SSI interfaces to the DSLAC device’s
microprocessor interface for programming and control of the DSLAC device. The
default configuration uses P1O17 for the SSI enable for POTS channel 1, and the
SDEN signal is used for the SSI enable for POTS channel 2. This allows the two
channels to be individually configured. An optional configuration allows the two
DSLAC channels to be identically programmed by using SDEN as the SSI enable
for both channels. This is achieved by populating R72 and configuring PIO17 as

a PI1O input.
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Table 3-6. Am186™CC Communications Controller/Am79C031 DSLAC™
Communication Configuration

Am186CC Communications Controller/Am79C031 DSLAC Communication

Component Mode

Reference Value | PCM A PCM D GCI A
R76 0 Depopulate Populate Depopulate
R77 10K Populate Populate Populate
R78 0 Depopulate Populate Depopulate
R79 0 Depopulate Populate Depopulate
R80 0 Depopulate Populate Depopulate
R81 10K Depopulate Populate Depopulate
R82 0 Depopulate Populate Depopulate
R83 10K Populate Populate Populate
R84 0 Depopulate Depopulate Populate
R85 0 Populate Populate Depopulate
R86 10K Populate Populate Populate
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RSLIC Device Interface

The DSLAC device providesadirect connection to the Am79R79 RSLIC through
two sets of dataand control 1/O signals used for each channel. Thedatasignalsare
analog signals from the RSLIC device. These analog signals are digitized and
transmitted to the PCM bus. The control signalsare used to control tel ephonestates
and to detect status.

The RSLIC deviceringing is generated via a 20-Hz, CMOS-compatible signal.
Thesignal iscreated through the PLD at U24 from the Am186CC communications
controller's PIO40 and PIO41 signals, which correspond to POTS channels 1 and
2, respectively. The PLD takes the 3.3-V, peak-to-peak PIO outputs and converts
them to 5-V peak-to-peak to satisfy the requirements for the RSLIC device. Figure
3-12 on page 3-24 (or sheet 8 of the development module schematics included in
your kit) show the DSLAC-to-RSLIC circuit interface.
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Figure 3-12. DSLAC-to-RSLIC Circuit Interface
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Dual Tone Multiple Frequency (DTMF) Interface

Thetwo DTMF receivers are used to detect valid tone pairs from each POTS

telephone interface, and then translate them into digital signaling. The digital

signaling is used by the Am186CC communications controller to set up and place

acal. When aDTMF detectsavalid tone pair from the RSLIC device, the DTMF

sends an active High interrupt (INT4 for POTS channel 1 and INT5 for POTS

channel 2) to the Am186CC communications controller. The DTMF becomes
available on the AD3—ADO after the Am186CC communications controller issues
an active High output enable to the corresponding DTMF OE pin. The output
enables are generated by inverting P@s8 PCS4or POTS channels 1 and 2,
respectively, in the PLD device at U24. Figure 3-13 (or sheet 10 of the development
module schematics included in your kit) shows the DTMF circuit.
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Figure 3-13. DTMF Interface Circuit
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Low Noise Board (LNB) Interface

The LNB interface can be used to connect Low Noise Boards developed in AMD’s
Communication Products Division (CPD). The LNB's are evaluation boards which
contain different AMD SLAC and SLIC devices. This feature allows the user to
disable the DSLAC and RSLIC used on the development module and use the LNB
boards for the POTS interface.

To use the LNB interface, plug the LNB SLAC board into P6. This may be a direct
connection if the LNB board contains a DB-25 male connector or may require an
adapter cable to interface to the LNB 50-pin male connector. All jumpers from JP3
and R71 must be removed to disable the DSLAC on the development module. In
this configuration, the LNB uses the HDLC channel A interface from the
development module. The clock and frame sync are driven directly from the PCM
or GClI clock master on HDLC channel A and MCLK is driven from the JP3 source.
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Appendix A

e\

Default Jumper and Switch

Settings

This appendix contains the default jumper and switch settings for the main board
and development module.

Table A-1. Main Board Default Jumper and Switch Settings

Part Number Position
SW3 1 Off
Sw4 1 On

2 On
SW5 1 Off
SWo6 1 Off
SW7 1 Off
SW8 1 Off

2 Ooff

3 Off

4 Off
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Table A-1. Main Board Default Jumper and Switch Settings (Continued)

Part Number Position

SW9 1 On

R Q| N | B LN
@)
=

SWI10 1 Off

Bl W N
@)
=

SWI11
SWI12

—_
kel

—_
(=)}

_.
@)
=

Al W DN
@)
=

SW13 1 Off

R | N | B~ LN
@)
=
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Table A-1. Main Board Default Jumper and Switch Settings (Continued)

Part Number Position
SW14 1 Off
2 Off
3 Off
4 Off
SW15 1 Off
2 Off
3 Off
4 Off
5 Off
SW15 6 Off
7 Off
8 Off
SwW1i6 1 Off
2 Off
3 On
4 Off
JP1! All NC
Jp2! All NC
Jp3! All NC
JP41 All NC
JP51 All NC
JP6! All NC
JP7 1-2 RTRHU
5-6 CTSHU
JP8 1-2 ucs
Am186™CC/CH/CU Microcontroller CDP User’s Manual A-3
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Table A-1. Main Board Default Jumper and Switch Settings (Continued)

Part Number Position
JPY! All NC
JP10! All NC
JP11 1-2 NC
3-4 Connected
5-6 NC
7-8 Connected
9-10 Connected
11-12 NC
4%% A-4 Am186™CC/CH/CU Microcontroller CDP User’s Manual
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Table A-1. Main Board Default Jumper and Switch Settings (Continued)

Part Number Position
JP12 1-2 NC
3-4 NC
5-6 Connected
7-8 NC
9-10 Connected
11-12 NC

1. Insert jumper on asignal pin for ano connect (NC).

Table A-2. Router/ISDN Development Module Default Jumper and Switch Settings

Part Number Position
SW1 1 MCS0
Jp2l 1-2 NC
3-4 Connected
5-6 NC
JP31 1-2 Connected
3-4 NC
5-6 NC
7-8 NC
9-10 Connected
11-12 NC

1. Insert jumper on asignal pin for ano connect (NC).
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Appendix B
Platform Pin Usage

Table B-1. PIO Usage

This appendix provides the Am186CC/CH/CU microcontroller CDP pin usage
information in the following tables.

PIO Multiplexed Location | Usage Isolation Method
Function(s)
PIOO | TMRINI1 Main Optional DCD Jumper block (JPS and JP3).
board hardware flow
control for UART or
High-Speed UART
Am186 processor Do not attach Am186
expansion interface | processor expansion
interface card.
PIOl | TMROUTI Main Optional DTR Jumper block (JP5 and JP3).
board hardware flow
control for UART or
High-Speed UART
Am186 processor Do not attach Am186
expansion interface | processor expansion
interface card.

PIO2 | PCS5 Module | Am186 processor Do not attach 186 local bus
expansion interface | expansion interface card.
Module interface Do not attach module.
(DTMF1-U28 OE)
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Table B-1. PIO Usage (Continued)

PIO Multiplexed Location | Usage Isolation Method
Function(s)
PIO3 | PCS4 Module | CPU CLK pinstrap Pinstrap switch (SW16).
{CLKSEL2} Am186 processor Do not attach Am186
expansion interface | processor expansion
interface card.
Module interface Do not attach module.
(DTMF2-U21 OE)
PIO4 | MCSO Module | Flash memory width | Pinstrap switch (SW14).
{UCSX8} pinstrap
Flash memory chip | Jumper block (JPS8).
select
SRAM chip select Jumper block (JP10).
Am186 processor Do not attach Am186
expansion interface | processor expansion
interface card.
Module interface Do not attach module.
PIO5 | MCS3 Main DRAM bank 1 RAS | No bank 1 DRAM (U18).
RASI board Am186 processor Do not attach Am186
expansion interface | processor expansion
interface card.
Module interface Do not attach module.
PIO6 | INT8 Main Module interface Do not attach module.
PWD board TIP interface Remove R283.
PIO7 | INT7 Main Module interface Do not attach module.
board TIP interface Remove R289.
PIO8 | ARDY Module | Module interface Do not attach module.
(LED ISDN
diagnostics)
TIP interface PIO isolation switch (SW4).

oo
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Table B-1. PIO Usage (Continued)

PIO Multiplexed Location | Usage Isolation Method
Function(s)
PIO9 | DRQO None Am186 processor Do not attach Am186
expansion interface | processor expansion
interface card.
Module interface Do not attach module.
PIO10 | SDEN Module | Module interface Do not attach module.
(SSI SLAC chip
select)
PIO11 | SCLK Module | Module interface Do not attach module.
(SSI SLAC)
PIO12 | SDATA Module | Module interface Do not attach module.
(SSI SLAC)
PIO13 | PCSO Main USB CLK pinstrap Pinstrap switch (SW16).
{USBSEL1} board 186 local bus Do not attach Am186
interface processor expansion
interface card.
Module interface Do not attach module.
PIO14 | PCSI Main USB CLK pinstrap Pinstrap switch (SW16).
{USBSEL2} :ﬁgrd 186 local bus Do not attach Am186
interface processor expansion
module - .
interface expansion card.
Module interface Do not attach module.
(79C32 chip select)
PIO15 | WR Main DRAM WR PIO isolation switch (SW4).
{PRODTST} board
PIO16 | RXD HU Main High-Speed UART High-Speed UART
board transceiver enable switch
(SW9).
USB data LED PIO isolation switch (SW4).
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Table B-1. PIO Usage (Continued)

PIO Multiplexed Location | Usage Isolation Method
Function(s)
PIO17 | pcE cTS A! | Module | RS422 port A HDLC A transceiver enable
PCM TSC A! switch (SW9).
Module interface Do not attach module.
(DSLAC chip select)
PIO18 | DCE RTR A! | Module | RS422 port A HDLC A transceiver enable
T switch (SW9).
Module interface Do not attach module.
(LED ISDN B1-
CR4)
PIO19 | INT6 None Am186 processor Do not attach Am186
expansion interface | processor expansion
interface card.
Module interface Do not attach module.
PIO20 | TXD U Main UART UART transceiver enable
DCE TXD D? | board switch (SW9).
PCM _TXD D? RS422 port D HDLC D transceiver enable
switch (SW9).
Module interface Do not attach module.
PIO21 | UCLK Main External UART clock | Remove UART clock
USBSOF3 board oscillator (Y4).
USBSCP?
PIO22 | pcE RCLK 2 | Module | RS422 port C HDLC C transceiver enable
PCM CLK C2 switch (SW9).
HDLC clock routing | HDLC clock routing jumper
JP2).
Module interface Do not attach module.
(DSLAC clock)
B-4 Am186™CC/CH/CU Microcontroller CDP User’s Manual
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Table B-1. PIO Usage (Continued)

PIO Multiplexed Location | Usage Isolation Method
Function(s)
PIO23 | pcE TCLK €2 | Module | RS422 port C HDLC C transceiver enable
PCM FSC C2 switch (SW9).
HDLC clock routing | HDLC clock routing jumper
JP2).
Module interface Do not attach module.
(DSLAC FSC)
P1024 | CTSU Main UART UART transceiver enable
DCE TCLK D? | board switch (SW9).
PCM FSC D? RS422 port D HDLC D transceiver enable
switch (SW9).
HDLC clock routing | HDLC clock routing jumper
(JP1).
Module interface Do not attach module.
PIO25 | RTR U Main UART LS UART transceiver enable
DCE RCLK D2 | board switch (SW9).
PCM_CLK_D2 RS422 port D HDLC D transceiver enable
switch (SW9).
HDLC clock routing | HDLC clock routing jumper
(JP1).
Module interface Do not attach module.
PIO26 | RXD U Main UART UART transceiver enable
DCE RXD D? | board switch (SW9).
PCM RXD D? RS422 port D HDLC D transceiver enable
switch (SW9).
Module interface Do not attach module.
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Table B-1. PIO Usage (Continued)

PIO Multiplexed Location | Usage Isolation Method
Function(s)
PIO27 | TMRINO Main Optional RThardware | Jumper block (JP3 and JP5).
board flow control for
UART orHigh-Speed
UART
Am186 processor Do not attach Am186
expansion interface | processor expansion
interface card.
P1I028 | TMROUTO Main Optional DSR Jumper block (JP3 and JP5).
board hardware flow
control for UART or
High-Speed UART
Am186 processor Do not attach Am186
expansion interface | processor expansion
interface card.
PIO29 | DT/R None Am186 processor Do not attach Am186
expansion interface | processor expansion
interface card.
Module interface Do not attach module.
PIO30 | DEN None Am186 processor Do not attach Am186
DS expansion interface | processor expansion
interface card.
Module interface Do not attach module.
PIO31 | PCS7 None Am186 processor Do not attach Am186
expansion interface | processor expansion
interface card.
Module interface Do not attach module.
PIO32 | PCS6 Module | Am186 processor Do not attach Am186
expansion interface | processor expansion
interface card.
Module interface Do not attach module.
(LED ISDN D-CR6)

Lo
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Table B-1. PIO Usage (Continued)

ﬁ%

PIO Multiplexed Location | Usage Isolation Method
Function(s)
PIO33 | ALE Main Am186 processor Do not attach Am186
board expansion interface | processor expansion
interface card.
Module interface Do not attach module.
PIO34 | BHE Main Address enable Pinstrap switch (SW14).
{ADEN} board pinstrap
PIO35 | SRDY None Flash memory PIO Jumper block (JPS).
banking
Am186 processor Do not attach Am186
expansion interface | processor expansion
interface card.
Module interface Do not attach module.
PIO36 | pcE RxD B! | Main RS422 port B HDLC B transceiver enable
PCM_RXD_BI board switch (SW9).
- - Module interface Do not attach module.
PIO37 | pce TXD B! | Main RS422 port B HDLC B transceiver enable
PCM_ TXD_BI board switch (SW9).
- - Module interface Do not attach module.
PIO38 | DCE 1S B! | Main RS422 port B HDLC B transceiver enable
ml board switch (SW9).
- Ial?j dule Module interface Do not attach module.
(T77256A SCLK
control)
PIO39 | pcE RTR B! | Main RS422 port B HDLC B transceiver enable
T board switch (SW9).
i?(()idule Module interface Do not attach module.
(LED ISDN B2-
CRS5)
Am186™CC/CH/CU Microcontroller CDP User’s Manual B-7
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Table B-1. PIO Usage (Continued)

ﬁ%

PIO Multiplexed Location | Usage Isolation Method
Function(s)
PIO40 | pcE RCLK B! | Main RS422 port B HDLC B transceiver enable
PCM_ CLK El board switch (SW9).
- - and ; .
module HDLC clock routing | HDLC clock routing jumper.
Module interface Do not attach module.
(POTS Ring 1)
PIO41 | pce TCcLK B! | Main RS422 port B HDLC B transceiver enable
PCM_FSC ];1 board switch (SW9).
- - and ] .
module HDLC clock routing | HDLC clock routing jumper.
Module interface Do not attach module.
(POTS ring 2)
PIO42 | pcE RXD €2 | Main USB V¢ detect PIO isolation switch (SW2).
- . board
PCM_RXD_C? RS422 port C HDLC C transceiver enable
switch (SW8).
Module interface Do not attach module.
PIO43 | pcE TXD ¢2 | Main USB LDO enable PIO isolation switch (SW4).
pcM TxD 2 | P Reamn port C HDLC C transceiver enable
switch (SW9).
Module interface Do not attach module.
PIO44 | DCE CTS C2 | Main Optional hardware HDLC C transceiver enable
eIV B e e board flow control for High- | switch (SW9).
PCM TSC C?
- - Speed UART
Module interface Do not attach module.
PIO45 | DpCE RTR (2 Main Optional hardware HDLC C transceiver enable
T board flow control for High- | switch (SW9).
Speed UART
Module interface Do not attach module.
B-8 Am186™CC/CH/CU Microcontroller CDP User’s Manual
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Table B-1. PIO Usage (Continued)

PIO Multiplexed Location | Usage Isolation Method
Function(s)

PIO46 | CTS HU Main RS422 port D HDLC D transceiver enable
DCE CTS D? | board switch (SW9).
PCM_TSC_D? High-Speed UART | High-Speed UART

transceiver enable switch
(SW9).
Module interface Do not attach module.

PIO47 | RTR_HU Main RS422 port D HDLC D transceiver enable
DCE RTR D? | board switch (SWS).

High-Speed UART High-Speed UART
transceiver enable switch
(SWS).
Module interface Do not attach module.
1. Am186CC and Am186CH microcontrollers only.
2. Am186CC communications controller only.
3. Am186CC and Am186CU microcontrollers only.
Am186™CC/CH/CU Microcontroller CDP User’s Manual B-9
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Table B-2. Chip Select Usage

Chip Multiplexed Location Usage

Select Function

LCS RASO Main board DRAM lower bank RAS
MCS0 PIO4{UCSX8} Main board SRAM alternate chip select
MCS1 CAS1 Main board DRAM upper CAS

MCS2 CASO Main board DRAM lower CAS

MCS3 | RAS1/PIOS Main board DRAM upper bank RAS
PCS0 PIO13{USBSEL1}! | None Not used

PCS1 PIO14{USBSEL2}! Module 79C32 chip select

PCS2 — Module PCnet-ISA chip select
PCS3 — TIP Ethernet controller chip select
PCS4 PIO3{CLKSEL2} Module DTMF 1 output enable
PCS5 PIO2 Module DTMF 2 output enable
PCS6 PI1O32 Module ISDN D LED PIO

PCS7 PIO31 —

UCS {ONCE} Main board Flash memory chip select

1. Am186CC and Am186CU microcontrollers only.

B-10
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Table B-3. Platform Interrupts Pin Usage
Interrupt | Multiplexed Location Usage Polarity
Function(s)
INTO — TIP TIP Ethernet | Active High edge
controller
INT2 — Module T7256A Active Low edge
INT3 — Module PCnet-ISA Active High edge
INT4 — Module DTMF 1 Active High edge
INTS — Module DTMF 2 Active High edge
INT6 — Module Am79C32 Active Low edge
INT6 PIO19 TIP Parallel port | Active High edge
INT7 PIO7 TIP Serial 1 Active High edge
INTS8 PIO6/PWD TIP Serial 0 Active High edge
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Appendix C &
Main Board Bill of Materials

This appendix provides the Am186CC/CH/CU microcontroller customer
development platform bill of materials.

Table C-1. Main Board Bill of Materials

Item Qty | Reference Part Package | Part Spec.
1 7 CR1,CR2,CR3,CR4, |LED SOT-23 |[SOT-23 |LUMEX SSL-
CR5,CR6,CR7 LXI15IGC-RP-TR
2 5 CR8,CR9,CR10, LED SMT |SMT-2 LUMEX
CRI11,CRI12 CCL-CRS10R
3 55 |Cl1,C2,C3,C4,C5,C6, |0.1uF 805 +/- 10%, X7R, 50 V
C7,C8,C9,C10,C13,
C14,C15,C16,C17,
C18,C20,C21,C26,
C27,C28,C29,C33,
C34,C39,C41,C43,
C49,C54,C64,C65,
C78,C79,C81,C85,
C87,C89,C90,C93,
C94,C95,C96,C97,
C98,C99,C100,
C104,C106,C107,
C108,C109,C110,
C111,C112,C113,
Cl16, C117
4 12 |C11,C12,C22,C23, 10uF C-CASE |Tantalum, C CASE,
C24,C31,C32,C36, 16 V
C53,C55,C63,C71
5 1 C19 1.0pF A-CASE |Tantalum, A CASE,
16 V
6 2 C25,C37 1000pF 805 +/- 10%, X7R, 50 V
7 4 C30,C38,C51,C69 0.01pF 805 +/- 10%, X7R, 50 V
Am186™CC/CH/CU Microcontroller CDP User’s Manual C-1
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Table C-1. Main Board Bill of Materials (Continued)

Item Qty | Reference Part Package | Part Spec.
8 1 C35 4.7uF C-CASE |Tantalum, C CASE,
16 V
9 8 C40,C42,C44,C45, 22pF 805 +/- 10%, X7R, 50 V
C101,C102,C103,
C105
10 6 C46,C47,C56,C57, 22UF E-CASE |AVX
C58,C70 TPSE226M035R0300
11 1 C48 220pF 805 AVX
08055C221MATMA
12 1 C50 0.22UF 1206 AVX
12063C224MATMA
13 1 C52 3300pF 1206 AVX
12065C104MATMA
14 2 C59,C60 10uF 1812 +/-10%, Y5V, 25V
15 5 C61,C62,C66,C67, 330uF E-CASE |AVX
C68 TPSE337MO010#100
16 16 |C72,C73,C74,C75, 220pF 805 +/- 10%, X7R, 50 V
C76,C77,C80,C82,
C83,C84,C86,C88,
C91,C92,C114,C115
17 1 D1 Diode SOT-23 |ROHM RB400D
18 1 D2 Diode SOT-23 |ROHM RSZ5228B
ZENER
19 1 D3 Diode DO- General Semi
ZENER 214AA |SMZJ3797B
20 4 D4,D5,D6,D7 Diode DO- General Semi ES2D
214AA
21 1 D8 Diode SMA ROHM RB160L-40
22 1 D9 Schottky SMT-2 International Rectifier
Rectifier 30BQO15
23 3 FBI1,FB2,FB4 FB 1206 MURATA
BLM31P500SPB
24 2 FB5,FB6 FB 805 MURATA
BLM21A121SPB
25 1 F1 2.5A SMT-2 Bussmann 3216FF-
2.5A
C-2 Am186™CC/CH/CU Microcontroller CDP User’s Manual
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Table C-1. Main Board Bill of Materials (Continued)

Item Qty | Reference Part Package | Part Spec.
26 6 GP1,GP2,GP3,GP4, |GNDPT TH-1 AMP 87224-1
GP5,GP6
27 7 JP1,JP2,JP3,JP4,JP5, |Header 4x2 |TH-2x4 |AMP 103186-4
JP6,JP7
28 2 JP8.JP9 Header 2x2 |TH-2x2 |AMP 103186-2
29 1 JP10 Header 3x2 |TH-2x3 |AMP 103186-3
30 2 JP11,JP12 Header 6x2 |TH-2x6 |AMP 103186-6
31 1 L1 10uH SMT Coiltronics CTX10-2-
52
32 1 L2 33uH SMT-2 Coiltronics UP2B-330
33 4 P1,P2,P3,P4 Connector TH-25 AMP 787202-1
DB25
34 2 P6.P5 Header 5x2 |TH-2x5- |AMP 111949-1
SHRD
35 2 P15,P7 Connector TH-9 AMP 787200-1
DB9
36 2 P11,P8 DAQ TH-2x25- | AMP 1-111949-0
Connector SHRD
37 8 P9,P10,P13,P14,P16, |HP TH-2x10 |AMP 103308-5
P17,P20,P21 Connector SHRD
38 2 P19,P12 COND70 SMT- AMP 104652-7
2x35
39 1 P18 USB TH-4 AMP 787780-1
Connector
40 3 P22, P23,P24 Banana Jack |TH-1 Johnson 105-0851-001
41 2 P25,P28 Banana Jack |TH-1 Johnson 105-0852-001
42 1 P26 Header 32x2 |TH-2x32 |AMP 3-103186-2
43 1 P27 Header 20x2 |TH-2x20 |AMP 2-103186-0
44 1 P29 Banana Jack |TH-1 Johnson 105-0853-001
45 1 P30 CONDG60 SMT- AMP 104069-7
2x30
46 1 P31 Barrel TH-3 KYCON KLD-0202-
Connector BC
47 2 Q2,01 TN0200T SOT-23 | Temic TN0O200T
Am186™CC/CH/CU Microcontroller CDP User’s Manual C-3
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Table C-1. Main Board Bill of Materials (Continued)

Item Qty | Reference Part Package | Part Spec.

48 16 |RI1,R3,R5,R7,R9, 100K 805 +/- 5%, 1/10W
RI11,R13,R15,R24,
R57,R120,R145,
R152,R173,R180,
R245

49 12 |R2,R4,R6,R8,R10,  |220 805 +/- 5%, 1/10W
RI2,R14,R16,R25,
R26,R31,R32
50 13 |R17,R19,R20,R21,R2 |47 603 +/- 5%, 1/16W
3,R27,R29,R30,R34,
R35,R36,R37,R45
51 51 |R22,R91,R119,R121, [10K 805 +/- 5%, 1/10W
R123,R125,R127,
R133,R134,R136,
RI37,R140,R 141,
R142,R146R 149,
R154,R156,R159,
R164,R172,R175,
R176,R179,R181,
RI182,R186,R187,
R201,R202,R207,
R208,R213,R214,
R246,R248,R249,
R255,R257,R258,
R259,R260,R264,
R267,R269,R271,
R278,R280,R282,
R288,R291,R295
52 20 [R28,R102,R143, 1K 805 +/- 5%, 1/10W
R147,R150,R157,
RI160,R161,R165,
R188,R203,R209,
R215,R266,R268,
R270,R281,R287,
R290,R293
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Table C-1. Main Board Bill of Materials (Continued)

Item Qty | Reference Part Package | Part Spec.

53 109 |R33,R44,R46,R47, |22 603 “t/- 5%, 1/16W”
R48,R51,R52,R53,
R54,R59,R60,R61,
R62,R63,R64,R65,
R66,R67TR68,R69,
R70,R71,R72,R73,
R74,R75,R76,R77,
R79,R80,R81,R82,
R83,R84,R85,R86,
R87,R88,R138,R158,
R162,R163,R166,
R168,R169,R170,
RI171,R174,R177,
R178,R183,R184,
R185,R189,R190,
RI191,R192,R193,
R194,R195,R196,
R197,R198,R199,
R200,R204,R205,
R206,R212,R216,
R217,R218,R219,
R220,R221,R222,
R223,R224,R225,
R226,R227,R228,
R229,R230,R231,
R235,R236,R237,
R238,R239,R240,
R241,R242,R250,
R251,R252,R253,
R254,R261,R262,
R263,R272,R273,

R274,R275,R276,
R284,R285,R286
54 2 R40,R38 33 603 +/- 5%, 1/16W
55 2 R155,R41 15 603 +/- 5%, 1/16W
Am186™CC/CH/CU Microcontroller CDP User’s Manual C-5
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Table C-1. Main Board Bill of Materials (Continued)

Item Qty | Reference Part Package | Part Spec.
56 16 |R49,R50,R89,R92, 0 805 +/- 5%, 1/10W
R210,R211,R232,
R233,R234,R268,
R277,R283,R289,
R292,R294,R298
57 16 R58 1.5K 805 +/- 5%, 1/10W
58 1 R78 56 603 +/- 5%, 1/16W
59 1 R94 3.32K 1206 +/- 1%, 1/4W, 150 V
60 1 R95 487 1206 +/- 1%, 1/4W, 150 V
61 1 R96 10K 1206 +/- 5%, 1/4W, 150 V
62 3 R97,R100,R101 0 1206 KOA RM73Z2B, 5%,
W
63 2 R98,R99 13.7K 1206 +/- 1%, 1/4W, 150 V
64 17 R103,R104,R105, 100 805 +/- 5%, 1/10W
R106,R107,R108,
RI09,R110,R111,
R112,R113,R114,
R115,R116,R117,
R118,R167
65 16 R122,R124,R126,
R128,R129,R130,
R131,R132,R135,
R139,R144,R148,
R151,R153,R296
66 1 R243 3.9K 2512 KOA RM73B3A, 5%,
1W
67 1 R244 1.5K 2512 KOA RM73B3A, 5%,
W
68 2 R247,R265 220 1206 +/- 5%, 1/4W, 150 V
69 1 R256 68 1206 +/- 5%, 1/4W, 150 V
70 1 SW1 RESET SMT-4 C+K KT11P2SM
71 2 SW2,SW11 SW DPDT |TH-6 Grayhill 76SDO01
72 4 SW3,SW5,SW6,SW7 |DIP 3PST DIP-6 Grayhill 78G01
73 1 SwW4 DIP 4PST DIP-16 Grayhill 78H02
DUAL
74 5 SWS8,SW10,SW12, SW DIP-4 TH-8 C+K BD04
SW14,SW16
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Table C-1. Main Board Bill of Materials (Continued)

Item Qty | Reference Part Package | Part Spec.
75 3 SW9,SW13,SW15 SW DIP-8 TH-16 C+K BDO08
76 3 TP1,TP2,TP3 TESTPT SMT-1 805 Single Pin
77 1 T1 Flyback SMT Beckman HM00-98519
Transformer
78 4 UL,U4,U7,U10 DS34C87T |SOP-16 |National DS34C87TM
SOP
79 4 U2,U3,U8,U9 DS34C86T |SOP-16 |National DS34C86TM
SOP
80 2 ue,U5 74ACT125 |[SOIC-14 |74ACTI125
81 1 Ull M4-128/ PQFP- Vantis M4-128/64-
64YC 100 15YC
82 1 Ul2 SP2007B SOIC-28 |Sipex SP207BCT
83 1 Ul13 TLC7733ID |SOIC-8 |TITLC7733ID
84 1 Ul4 74ACTO02 SOIC-14 |74ACT02
85 1 Ul6 Am186CC PQFP-
microcontroller | 160
86 1 ul7 SP207HB SOIC-28 |Sipex SP207HBCT
87 1 ul19 AM29F800 |TSOP-48 |AM29F800BT-55EC
TSOP
88 1 U20 USB XCVR |SSOP-14 |Philips PDIUSBP11DB
89 1 U21 DRAM SOJ-40 |Mosel Vitelic
256x16 SOJ V53C16258HK40
90 1 U22 74ACTO04 SOIC-14 |74ACTO04
91 1 U23 OP Amp SOT-23-5 |Micrel MIC6211BM5
92 1 U24 SLIC Regulator| TO-263  |Micrel MIC2171BU
93 2 U25,U28 SRAM DIP-32  |Samsung
KM681000CLP-4
94 1 U26 M5V Regulator| TO-263-5 | Micrel MIC4575-
5.0BU
95 1 u27 MIC4576 TO-263-5 |Micrel MIC4576-
5.0BT
96 1 U29 LDO-3.3 SOT-223 |Micrel MIC5209-
3.3BS
97 1 u36 74ACI126 SOIC-14 |74AC126
98 1 X1 Crystal TH-2 | TH-2 Ecliptek EC2-
20.000M-CL150
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Table C-1. Main Board Bill of Materials (Continued)

Item Qty | Reference Part Package | Part Spec.
99 1 X2 Crystal TH-2 | TH-2 Ecliptek EC2-
24.000M-CL150
100 1 Y1 OSC4p SMT-4 Ecliptek EC23-
16.384M
101 1 Y2 OSC4p SMT-4 Ecliptek EC23-
20.000M
Miscellaneous Parts
1 1 SuU16 Socket PQFP- YAMAICHI IC149-
PQFP-160 160 160-023-S5
2 12 SYS5,SY4,SY3 Pin Sockets |TH-1 MCKENZIE 185B
(4 PER SU)
3 2 SU28,SU25 Socket DIP- |[DIP-32 |AMP 3-382568-2
32
4 4 SX1,SX2 Pin Sockets |TH-1 MCKENZIE 185B
(2 PER SU)
5 18 Berg Jumpers Open top Berg jumpers
Unpopulated Parts
1 1 FB3 FB! 1206 MURATA
BLM31P500SPB
2 6 R42,R43,R55,R56, 0! 805 +/- 5%, 1/10W
R93,R279
3 1 R90 10K! 805 +/- 5%, 1/10W
4 1 SP1 SPARE14! |SOIC-14
5 1 SP2 SPARE20! |SOIC-20
6 1 Ul5 SRAM SOJ-44  |Cypress 7C1041-25VC
256Kx16
soJ!
7 1 Ul18 DRAM SOJ-40 |Mosel Vitelic
256X16 SOJ! V53C16258HK40
1 020 USB XCVR!
9 3 |Y3,Y4,Y5 0SCap! TH-4  |Ecliptek EC1300HS-XX
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Table C-1. Main Board Bill of Materials (Continued)

Item Qty | Reference Part Package | Part Spec.
Kit Parts

1 1 12-V25A Spectre PS-1225-AP6
Power Supply

2 1 2 Meter USB Newnex UF2-2002
Cable

3 1 RS-232 Cable Same as 186xx

4 1 6 ft. Male-to AMP 621796-3
Female DB-25
RS-530 Cable

1. Not required for standard kit.
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Appendix D

Development Module Bill of
Materials

This appendix contains the Am186CC/CH/CU microcontroller customer
development platform development module bill of materials.

Table D-1. Router/ISDN Development Module Bill of Materials

Item | Qty | Reference Part Package Part Spec.

1 4 | CBX1,CAXI, 4700pF 805 +/- 10%, X7R, 100 V
CBX2,CAX2

2 2 | CDCR 2,CDCR 1 | 0.022pF 805 +/- 10%, X7R, 100 V

3 2 | CDC 2,CDC 1 0.56uF 1825 +/- 10%, X7R, 100 V

4 2 | CHP2,CHPI 0.047puF 1206 +/- 10%, X7R, 100 V

5 2 | CRT2,CRTI1 1.0pF 2225 +/- 10%, X7R, 100 V

6 7 | CR1,CR2,CR3, LED SOT-23 | SOT-23 Lumex SSL-
CR4,CRS5,CR6, LX15IGC-RP-TR
CR7

7 2 | CSLEW2, 0.33uF 805 +/- 10%, X7R, 50 V
CSLEWI1

8 2 | CT2,CT1 100pF 805 +/- 10%, X7R, 100 V
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Table D-1. Router/ISDN Development Module Bill of Materials (Continued)

Item | Qty | Reference Part Package Part Spec.
9 42 | C1,C4,C6,C9,C13, | O.1yF 805 +/- 10%, X7R, 100 V
C14,C15,C20,C21,
C22,C24,C26,C28,
C32,C38,C41,C42,
C46,C49,C50,C51,
C52,C53,C55,C56,
C57,C58,C59,C60,
C61,C62,C63,C64,
C65,C66,C67,C68,
C69,C70,C71,C72,
C73
10 4 |C2,C3,C29,C30 27pF 805 +/- 10%, COG, 50 V
11 2 | C5Cl6 22uF C-CASE Tantalum, C CASE,
16V
12 1 | C7 10pF TH-2 Nichicon
UVR2A100MEA
13 1 C8 10uF TH-2 Nichicon
UVRIH100MDA
14 4 | C10,C11,C12,C17 | 10pF C-CASE Tantalum, C CASE,
16V
15 2 | C27,C19 680pF 805 +/- 10%, X7R, 50 V
16 7 | C33,C34,C35,C39, | 0.01uF 805 +/- 10%, X7R, 50 V
C40,C47,C48
17 1 | C36 1.0uF TH-2 Philips 2222 370
75105
18 1 | C37 820pF 805 Kemet
C0805C821J5GAC
19 2 | C43,C44 3300pF 1206 Kemet
C1206C332F5RAC
20 1 | C45 1.0uF TH-2 Philips 2222 373
41105, or Vitramon
VJ9253Y105KXPM
D-2 Am186™CC/CH/CU Microcontroller CDP User’s Manual
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Table D-1. Router/ISDN Development Module Bill of Materials (Continued)

Item | Qty | Reference Part Package Part Spec.
21 1 Cs4 30pF 805 +/- 10%, COG, 50 V
22 4 C74,C75,C76,C77 | 1000pF 603 +/- 10%, X7R, 16 V
23 4 D1,D2,D4,D5 Diode SOT-23 Philips BAV70A
BAV70A
24 2 D3,D6 Diode ZENER | SOT-23 ROHM RSZ5234B
25 2 FR1,FR2 Fuse Resistor | TH-6 Microelectronic
Modules Corp.
L11A050AA
26 1 F1 Fuse TH-2 Raychem TR600-
150
27 1 GP1 Ground PostT | TH-1 AMP 87224-1
28 1 JP2 Header 3x2 TH-6 AMP 103186-3
29 1 JP3 Header 6x2 TH-2x6 AMP 103186-6
30 3 P1,P2,P3 RJ45A TH-12 AMP 555153-1
31 2 P4,P5 RJ11 TH-10 AMP 555154-2
32 1 P6 Connector TH-25 AMP 787202-1
DB25
33 2 P7,P8 COND70 SMT-2x35 AMP 104693-7
34 4 RDCRI 1, 20.0K 805 +/- 1%, 1/10W
RDCRI1 2,
RDCR2 1,
RDCR2 2
35 6 RSGHI1,RSGH2, 56.2K 805 +/- 1%, 1/10W
RDC1_1,RDC1 2,
RDC2 _1,RDC2 2
36 2 | RD2,RDI 22.1K 805 +/- 1%, 1/10W
37 2 | RRT1 _2,RRTI1 1 511K 805 +/- 1%, 1/10W
38 2 | RRT2 2,RRT2 1 12.1K 805 +/- 1%, 1/10W
39 2 RRX 2,RRX 1 200K 805 +/- 1%, 1/10W
Am186™CC/CH/CU Microcontroller CDP User’s Manual D-3
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Table D-1. Router/ISDN Development Module Bill of Materials (Continued)

Item | Qty | Reference Part Package Part Spec.
40 2 | RSLEW2, 150K 805 +/- 1%, 1/10W
RSLEW1
41 4 | RTIBLRT1ALRT | 124K 805 +/- 1%, 1/10W
2B1,RT2A1
42 27 | R1,R2,R3,R4,R8, 10K 805 +/- 5%, 1/10W
R9,R10,R13,R14,
R15,R16,R17,R18,
R19,R21,R22,R23,
R24,R25,R27,R28,
R58,R67,R70,R77,
R83,R86
43 3 | R5,R6,R7 270 805 +/- 5%, 1/10W
44 2 | R11,R38 1K 805 +/- 5%, 1/10W
45 1 |RI2 5 1206 +/- 5%, 1/8W
46 6 | R20,R26,R62,R63, | 100K 805 +/- 1%, 1/10W
R73,R74
47 2 | R30,R46 100 1206 +/- 1%, 1/8W
48 2 | R31,R34 2K 1206 +/- 5%, 1/4W
49 2 | R35,R33 3.6K 1206 +/- 5%, 1/4W
50 4 | R37,R40,R42,R48 |22.6 1210 +- 1%, 12W
51 3 | R43,R44,R45 68 805 +/- 5%, 1/10W
52 2 | R60,R47 1.1K SMT-2 Dale WSC-2
53 1 |R51 820 805 +/- 5%, 1/10W
54 2 | R53,R52 137 1206 Dale
CRCW12061370F
55 1 |R54 17.8K 1206 Dale
CRCWI12061783F
56 1 | RS55 21 1206 +- 1%, 1/10W
D-4 Am186™CC/CH/CU Microcontroller CDP User’s Manual
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Table D-1. Router/ISDN Development Module Bill of Materials (Continued)

Item | Qty | Reference Part Package Part Spec.
57 1 R56 2.2M 1206 Dale
CRCW1206225]
58 1 R57 10K 1206 Dale
CRCWI1206103J
59 2 | R61,R59 16.9 1206 Dale
CRCWI120616R9FF
60 2 | R75,R64 300K 805 +/- 1%, 1/10W
61 2 | R71,R85 0 805 +/- 5%, 1/10W
62 1 SW1 SW DPDT TH-6 Grayhill 76SD01
63 3 | ULUe6,U7 74ACT16245 | TSSOP-48 TI
74ACT16245DGG
64 1 U2 Serial DIP-8 National
EPROM DIP NM93C56N
65 1 | U3 64Kx16 TSOP 11-44 Samsung
SRAM KM6161000BLT-5L
66 1 | U4 Am79C961A | PQFP-132 Am79C961A KC
67 1 |US LAN SMT-16 Pulse E2003
Transformer
68 1 | U8 AM79C32A | PLCC-44 Am79C32A JC
PLCC
69 2 | U9, u10 LCO03-6 SO-8 Semtech LC03-6
70 1 ull S Transformer | SMT-16 Pulse PE-65799
71 1 |UI2 PE65554 TH-8 Pulse PE65554
72 3 | Ul13,U20,U24 PAL22V10 PLCC-28 Vantis PAL22V10H-
PLCC-28 5IC
73 1 | U4 T7256A PLCC-44 Lucent T7256A- -
PLCC ML-DT
74 1 | UI5 6N139 DIP-8 Siemens 6N139

ﬁ%
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Table D-1. Router/ISDN Development Module Bill of Materials (Continued)

Item | Qty | Reference Part Package Part Spec.

75 1 Uleé SM6T6V8CA | SMB SGS-Thomson
SM6T6V8CA

76 1 uUl17 U TH-10 Pulse T4008

Transformer

77 1 Ul18 LH1465AB DIP-8 Lucent LH1465AB

78 1 Ul19 P2300SB DO-214 Teccor P2300SB, or
SGS-Thomson
SMP100-200

79 2 | U28,U21 DTMF M- SOIC-18 Teltone M-8870-

8870-01 01SM

80 2 | U22,U26 Am79R79 PLCC-32 Am79R79-1JC

81 2 U23,U27 TISP61089 SOIC-8 Power Innovations
TISP61089

82 1 U25 Am79C031 PLCC-32 Am79C031JC

83 1 X1 20.000MHz HC-49 Ecliptek EC-
20.000M-ITR

84 1 X2 12.228MHz HC-49 Ecliptek EC-
12.228M-ITR

85 1 X3 15.36011MHz | HC-49 Saronix SRX5144

86 1 X4 3.58MHz HC-49 Ecliptek EC2-
3.579545M-1TR
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Table D-1. Router/ISDN Development Module Bill of Materials (Continued)

Item | Qty | Reference Part Package Part Spec.
Unpopulated Parts
1 4 | C18,C23,C25,C31 | 0.068pF 1206 +/-10%, X7R, 50 V
2 12 | RSGL 1,RSGL 2, |0 805 +/- 5%, 1/10W
R49,R72,R76,R78,
R79,R80,R82,R84,
R72
3 2 | R29,R36 121 1210 +/-1%, 1/4W
4 2 | R32,R41 309 1210 +/- 1, 1/4W
5 2 | R39,R50 10K 1210 +/-1%, 1/4W
6 1 R81 10K 805 +/- 5%, 1/10W
7 1 SP1 SPARE14 SOIC-14

Miscellaneous Parts

1 3 SU13,SU20,SU24 PLCC-28 SMT-28 SMT PLCC-28
Socket Socket
2 1 SU2 DIP-8 Socket | DIP-8 DIP-8
Kit Parts

1 1 6-Ft. RJ11 Phone
Cord

2 2 6-Ft RJ45 CATS
Cable
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Appendix E &
PLD Equations

This appendix contains alisting of PLD equations for the PLDslocated at U13,
U20, and U24 on the Am186CC/CH/CU microcontroller CDP.

NO SUPPORT OBLIGATION: AMD is not obligated to furnish, support, or
make any further information, software, technical information, know-how, or
show-how available to you.

NOWARRANTIES,LIMITATIONSOFLIABILITY: AMDisprovidingthese
materialsto you "asis, with all faults." AMD makes no warranty whatsoever,
express, implied, statutory, contractual or otherwise with respect to the materials,
and expresdly disclaims any implied warranty of merchantability, fitness for a
particular purpose, title or non-infringement and any warranties arising by virtue
of custom of trade or course of dealing. AMD also advises you that the materials
specify components not manufactured or sold by AMD inthe normal course of its
business.

In no event shall AMD be liable for any indirect, punitive, special, incidental or
conseguential damagesin connection with or arising out of your use of or inability
to use the materials, including but not limited to loss of profits, use, data or other
economic advantage. If there shall, notwithstanding the above provisions, at any
time be or arise any liability on the part of AMD by virtue of this agreement and/
or the materialsfurnished by AMD to you, you agree that in no event will the total
aggregate liability of AMD for any claims, |osses, or damages exceed $5,000. The
foregoing limitation of liability iscompleteand exclusive, shall apply evenif AMD
has been advised of the possibility of claims, losses, or damages exceeding such
limit, and shall apply regardless of the success or effectiveness of any other
remedies possessed by you or third parties. This limitation of liability reflects an
allocation of risk between AMD and you in view of the fact that AMD has not
charged you for the materials or their use.

Am186™CC/CH/CU Microcontroller CDP User’s Manual E-1
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PLD (U13) Equations

“U13 PLD code for the Am186CC CDP Development Module Revision 2.1 “

“ An AMD PLCC-28 PAL22V10 provides glue logic needed between the Am186CC and the*
“ PCNETISAII ethernet controller and ISDN devices. “

“ Written: Oct. 1998 “
“  For : Advanced Micro Devices - Austin EPD “
“ By : LDB - System Engineering “

“ Revision 00 10/98 Original Code “
“ 11/98 Added DTMF data buffer direction support *“
“ 01/99 Added more defined data buffer control “

Declarations “

INPUT clkout; “PIN 2: Am186CC CLKOUT

INPUT Imaster; “PIN 3: Am79C961A active low MASTER# output
INPUT resout; “PIN 4: Am186CC Active High Reset output
INPUT /brd; “PIN6: Am186CC or Am79C961A Active low RD# signal
INPUT /bwr; 55}1\ a:1|10: Am186CC or Am79C961A Active low WR#
INPUT hida; “PIN 7: Am186CC Active high Hold Acknowledge
INPUT /pio38; “PIN 11: Am186CC Active low PIO38

INPUT sclk; “PIN 12: Am186CC SSI Clock

INPUT /pcsl; “PIN 13: Am186CC Active low PCS1# output
INPUT /pcs2; “PIN 16: Am186CC Active low PCS2# output
INPUT /pcs4; “PIN 5: Am186CC active low chip select

INPUT /pcsb5; “PIN 9: Am186CC active low chip select

INPUT /main; nlf}’(l)lélﬁg) Selects location of packet SRAM (main or

BIPUT /bhe ENABLED_BY /master;  “PIN 21: Am186CC Active low BHE# output
BIPUT /sbhe ENABLED_BY /master; “PIN 18: Am79C961A Active low SBHE# output
BIPUT /sramcs ENABLED_BY master; “PIN 24: Packet SRAM Chip Select

OUTPUT /reset; “PIN 27: Active low RESET used for the U transceiver
OUTPUT /bhlda; “PIN 23: Active low DACK# used for the Am79C961A
OUTPUT bsclk ENABLED_BY pio38; “PIN 19: SSI clock used for the U transceiver
OUTPUT /dbufdir; “PIN 17: Active low direction control for the buffers
OUTPUT  /dbufg “PIN 25: Active low Gate enable for data buffer

NODE /dbhe CLOCKED_BY clkout;  “Internal node used to delay SBHE# by a 1/2 clock

E-2 Am186™CC/CH/CU Microcontroller CDP User’s Manual
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PLD (U13) Equations (continued)

“ Equations “
reset = resout; “Inverted RESOUT driven to a 5V level for the
“T7256A (U transceiver)
bhlda = hlda + master; “Inverted Am186CC HLDA to the Am79C961A
“DACKH# that is latched to the end of the cycle
bsclk =sclk; “SCLK is transmitted to T7256 U transceiver only
“when PIO38 is LOW
dbufg  =[pcsl + pcs2 + pcs4 + pcs5] “Data buffer is enabled only when data is being
+ [master * sramcs * main)] “transferred between the CDP main and module
+[/master * sramcs * /main];
dbufdir = [master * bwr] “PCNETISA has bus:Point DATA buffer toward
+ /master * brd; “main on writes. Am186CC has bus: Point DATA
“buffer toward main on reads
sramcs =1; “SRAMCS is three-state when Am186CC has the
bus “and active when Am79C961A has the bus
bhe = sbhe; “BHE# is three-stated when the Am186CC is
“master and the Am79C961A SBHE# output when
“it is master
sbhe = bhe + dbhe; “SBHE# is the Am186CC BHE# extended by 1/2

“clock to remain active after the deassertion of RD#
“or WR# to adhere to the ISA spec.

dbhe = bhe; “Internal node used to delay BHE# by 1/2
“CLKOUT
Am186™CC/CH/CU Microcontroller CDP User’s Manual E-3
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PLD (U20) Equations (SBP/PCM Mode)

* An AMD PLCC-28 PAL22V10 provides synchronization of clocks between the Am79C031 DSLAC “

U20 PLD code for the Am186CC CDP Development Module Revision 2.1 “

and the Am79C32A when running in SBP/PCM mode. “

* Written: Feb. 1999

For : Advanced Micro Devices - Austin EPD “

By : LDB - System Engineering

Revision 00 2/99 Original Code

Declarations “

INPUT mclk_c32; “PIN 2: Am79C32A 12.288 MHz MCLK output
INPUT bclk_c32; “PIN 3: Am79C32A BCLK output

INPUT resout; “PIN 4: Am186CC Active High Reset output
INPUT pclk_c32 “PIN 5: CLKA output from the Am79C32A
OUTPUT  mclk4; “PIN 18: 4.096 MHz Am79C031 MCLK input
OUTPUT pclk; “PIN 25: modified BCLK signal

E-4 Am186™CC/CH/CU Microcontroller CDP User’s Manual
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PLD (U20) Equations (continued)

“ Equations

STATE_MACHINE divider CLOCKED_BY mclk_c32 RESET_BY resout;
“ This state machine generates 4.096MHz clock signal for the DSLAC.
STATE one:
mclk4=0;
goto two;
STATE two:
mclk4=0;
goto three;
STATE three:
mclk4=1;
goto one;
END divider;
STATE_MACHINE DPLL CLOCKED_BY mclk_c32 RESET_BY resout;

“ Jitter reduction circuit, implemented as free running up-counter, that counts 15, 16 or 17
“ clock cycles to form a window. The entire circuit can be viewed as a DPLL

STATE one:
pclk=1; “ set the PCLK output to one

goto two; “on tlhe next rising edge of the CLK signal go to the next
“state !

STATE two:
pclk=1;
goto three;

STATE three:
pclk=1;
goto four;

STATE four:
pclk=1;
goto five;

STATE five:
pclk=1;
goto six;
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PLD (U20) Equations (continued)

STATE six:

pclk=1;

goto seven;
STATE seven:

pclk=1;

goto eight;
STATE eight:

pclk=1;

goto nine;
STATE nine:

pclk=1;

goto ten;
STATE ten:

pclk=1;

goto eleven;
STATE eleven:

pclk=1;

goto twelve;
STATE twelve:

pclk=1;

goto thirteen;
STATE thirteen:

pclk=1;

goto fourteen;
STATE fourteen:

pclk=1;

goto fifteen;
STATE fifteen:

pclk=1;

goto sixteen;
STATE sixteen:

pclk=1;

goto seventeen;
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PLD (U20) Equations (continued)

STATE seventeen:
pclk=0;
goto eighteen;
STATE eighteen:
pclk=0;
goto nineteen;

STATE nineteen:
pclk=0;
goto twenty;
STATE twenty:
pclk=0;
goto twentyone;

STATE twentyone:
pclk=0;
goto twentytwo;
STATE twentytwo:
pclk=0;
goto twentythree;

STATE twentythree:
pclk=0;
goto twentyfour;
STATE twentyfour:
pclk=0;
goto twentyfive;

STATE twentyfive:
pclk=0;
goto twentysix;
STATE twentysix:
pclk=0;
goto twentyseven,

Am186™CC/CH/CU Microcontroller CDP User’s Manual E-7
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PLD (U20) Equations (continued)

STATE twentyseven:
pclk=0;
goto twentyeight;
STATE twentyeight:
pclk=0;
goto twentynine;

STATE twentynine:
pclk=0;
goto thirty;
STATE thirty:
pclk=0;
goto thirtyone;

STATE thirtyone:
pclk=0;
goto thirtytwo;
STATE thirtytwo:
pclk=0;
goto thirtythree;

STATE thirtythree:
pclk=0;
goto thirtyfour;
STATE thirtyfour:
pclk=0;
goto thirtyfive;
STATE thirtyfive:
pclk=0;
goto thirtysix;
STATE thirtysix:
pclk=0;
goto thirtyseven;
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PLD (U20) Equations (continued)

STATE thirtyseven:
pclk=0;
goto thirtyeight;
STATE thirtyeight:
pclk=0;
goto thirtynine;

STATE thirtynine:
pclk=0;
goto forty;
STATE forty:
pclk=0;
goto fortyone;

STATE fortyone:
pclk=0;
goto fortytwo;
STATE fortytwo:
pclk=0;
goto fortythree;

STATE fortythree:
pclk=0;
goto fortyfour;
STATE fortyfour:
pclk=0;
goto fortyfive;

STATE fortyfive:
pclk=0;
goto fortysix;
STATE fortysix:
pclk=0;
goto fortyseven;
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PLD (U20) Equations (continued)

STATE fortyseven:
pclk=0;
goto fortyeight;
STATE fortyeight:
pclk=0;
goto fortynine;

STATE fortynine:
pclk=0;
goto fifty;
STATE fifty:
pclk=0;
goto fiftyone;

STATE fiftyone:
pclk=0;
goto fiftytwo;
STATE fiftytwo:
pclk=0;
goto fiftythree;

STATE fiftythree:
pclk=0;
goto fiftyfour;
STATE fiftyfour:
pclk=0;
goto fiftyfive;
STATE fiftyfive:
pclk=0;
goto fiftysix;
STATE fiftysix:
pclk=0;
goto fiftyseven;
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PLD (U20) Equations (continued)

STATE fiftyseven:

pclk=0;

goto fiftyeight;
STATE fiftyeight:

pclk=0;

goto fiftynine;
STATE fiftynine:

pclk=0;

goto sixty;
STATE sixty:

pclk=0;

goto sixtyone;
STATE sixtyone:

pclk=0;

goto sixtytwo;
STATE sixtytwo:

pclk=0;

goto sixtythree;

“ States 63 to 65 form a window to catch the PCLK signal

STATE sixtythree:
“ max. frequency
IF pclk_c32=1 THEN
pclk=0;
goto sixtyfour;
ELSE
pclk=1;
goto one; “return to state one if BCLK is high
END IF;
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PLD (U20) Equations (continued)

STATE sixtyfour:
“If the DPLL is synchronized, the state machine is reset to state one in this stage.
IF pclk_c32=1 THEN
pclk=0;
goto sixtyfive;
ELSE
pclk=1;
goto one;
END IF;
STATE sixtyfive:
“min. frequency
“ forces reset to state one
IF bclk_c32=1 THEN
pclk=0;
ELSE
pclk=1;
END IF;
goto one; “ force reset to stage one
END DPLL;
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PLD (20) Equations (IOM-2/GCI Mode)

U20 PLD code for the Am186CC CDP Development Module Revision 2.1 “
An AMD PLCC-28 PAL22V10 provides clock synchronization between the Am79C031 DSLAC “
and the Am79C32A when running in IOM-2/GCI mode “
Written:  Feb. 1999 “
For : Advanced Micro Devices - Austin EPD
By : LDB - System Engineering “

Revision 00 2/99 Original Code “

Declarations

INPUT mclk_c32; “PIN 2: Am79C32A 12.288 MHz MCLK output
INPUT belk_c32; “PIN 3: Am79C32A BCLK output

INPUT resout; “PIN 4. Am186CC Active High Reset output
INPUT pclk_c32 “PIN 5: CLKA output from the Am79C32A
OUTPUT mclk4; “PIN 18: 4.096 MHz Am79C031 MCLK input
OUTPUT pclk; “PIN 25: modified BCLK signal

“ Equations “

STATE_MACHINE divider CLOCKED_BY mclk_c32 RESET_BY resout;
“ This state machine generates 4.096MHz clock signal for the DSLAC.
STATE one:

mclk4=0;
goto two;

STATE two:

mclk4=0;
goto three;
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PLD (20) Equations (Continued)

STATE three:
mclk4=1;
goto one;
END divider;
STATE_MACHINE DPLL CLOCKED_BY mclk_c32 RESET_BY resout;

“ Jitter reduction circuit, implemented as free running up-counter, that counts 15, 16 or 17
“ clock cycles to form a window. The entire circuit can be viewed as a DPLL

STATE one:
pclk=1; “ set the PCLK output to one

goto two; “on the next rising edge of the CLK signal go to the next
“state !

STATE two:
pclk=1;
goto three;

STATE three:
pclk=1;
goto four;

STATE four:
pclk=1;
goto five;

STATE five:
pclk=1;
goto six;

STATE six:
pclk=1;
goto seven;

STATE seven:
pclk=0;
goto eight;

STATE eight:
pclk=0;
goto nine;
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PLD (20) Equations (Continued)

STATE nine:
pclk=0;
goto ten;
STATE ten:
pclk=0;
goto eleven;
STATE eleven:
pclk=0;
goto twelve;
STATE twelve:
pclk=0;
goto thirteen;
STATE thirteen:
pclk=0;
goto fourteen;
STATE fourteen:
pclk=0;
goto fifteen;
“ States 15 to 17 form a window to catch the BCLK signal.
STATE fifteen:
“ max. frequency
IF bclk_c32=1 THEN
pclk=0;
goto sixteen;
ELSE
pclk=1;
goto one; “return to state one if BCLK is high
END IF;
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PLD (20) Equations (Continued)

STATE sixteen:
“If the DPLL is synchronized, the state machine is reset to state one in this stage.
IF bclk_c32=1 THEN
pclk=0;
goto seventeen;
ELSE
pclk=1;
goto one; “return to state one if BCLK is high
END IF;
STATE seventeen:

“min. frequency
“forces reset to state one

IF belk_c32=1 THEN
pclk=0;

ELSE
pclk=1;
goto one;

END IF;
goto one; “force reset to stage one

END DPLL;
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PLD (U24) Equations

“ U24 PLD code for the Am186CC CDP Development Module Revision 2.1 “

“ An AMD PLCC-28 PAL22V10 provides glue logic needed for the POTS interface “

“PIN 6: Am186CC HDLC channel A transmit data output
“PIN 5: Am79CO031 active low time slot control output
“PIN 11: Am186CC HDLC channel D transmit data output
“PIN 7: Am186CC active low time slot control output
“PIN 24: Output enable for the DTMF for POTs channel 2
“PIN 23: Output enable for the DTMF for POTs channel 2
“PIN 17: Am186CC TXDA controlled by DSLAC timeslot

“ Written: Oct. 1998
“ For : Advanced Micro Devices - Austin EPD “
“ By LDB - System Engineering
“ Revision 00 10/98 Original Code “
: 01 02/99 Removed SLIC RING-IN Ctrl :
“ Declarations “
INPUT Ipcs4; “PIN 9: Am186CC active low PCS4# output
INPUT /pcs5; “PIN 10: Am186CC active low PCS5# output
INPUT cctxda;
INPUT dstsc;
INPUT txdd;
INPUT /tscd;
OUTPUT dtmf2oe;
OUTPUT dtmfloe;
OUTPUT txda ENABLED_BY dstsc;
“control
OUTPUT rxda ENABLED_BY tscd;

“PIN 18: Am186CC TXDD controlled by Am186CC
“timeslot control
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PLD (U24) Equations (continued)

Equations

dtmf2oe = pcs5; “Inverted pcs5# to create active high output enable for
“the DTMF on POTS channel 2

dtmfloe = pcs4; “Inverted pcs4# to create active high output enable for
“the DTMF on POTS channel 1

txda = cctxda; “Equals the Am186CC TXDA output when the DSLAC
“is NOT transmitting on the PCM bus. This is needed
“in case the HDLC TSA's are configured in muxed mode
“and a POTS line is needed. The Am186CC TXDA
“output will be three-stated when the POTS interface is
“transmitting

rxda = txdd; “Equals the Am186CC TXDD output when PCM
“channel D is transmitting. This is used ifthe Am186CC
“is required to transmit data directly to the DSLAC.
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CDP. See Am186CC/CH/CU CDP.
chip select
jumper settings, 2-4
pin usage, B-10
clocks
Am186CC/CU/CU microcontrollers,
2-11
clock options, 2-11
CodeKit software, iii
communication interface
overview, 2-27
peripheral USB port, 2-37
RS-232 serial ports, 2-27
RS-530 DCE/PCM HDLC ports, 2-30
configuration circuitry, 2-39
CPU. See Am186CC/CH/CU
microcontroller.
CPU/PLL circuitry, 2-47
CR4-CRS, 3-12

D

DCE, 2-31
multidrop mode, 2-37
debug and configuration circuitry, 2-39
debug circuitry, 2-44
debug headers, 2-42
development module
10BaseT Ethernet, 3-7
block diagram, 3-2
BOM, D-1
connecting to main board, 1-5
connector layout, 3-6
DSLAC PCM interface, 3-18
DTMF interface, 3-25
expansion interface, 2-51
features, 3-4
functional description, 3-1

interface to main board, 3-4

ISDN interface, 3-12

layout diagram, 3-3

LEDs, 3-9, 3-12

main board interface, 3-5

PCnet-ISA 1I, 3-9

POTS interface, 3-18

power estimates, 2-19

RSLIC interface, 3-24
documentation

conventions, Xx

manual contents, xix

suggested reference material, xx

support, iii
DRAM

main memory DRAM circuit, 2-21
DSLAC device

circuitry, 3-19

PCM interface, 3-18
DTMF interface, 3-25

E

E86MON utility
invoking, 1-4
Ethernet
10BaseT, 3-7
PCnet-ISA I, 3-9
expansion interfaces
Am186, 2-49
development module, 2-51

F

features
Am186CC/CH/CU CDP, xvii
development module, xviii, 3-4
main board, xvii, 2-8

Flash memory
boot width, 2-48
data bus width, 2-6
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jumper settings, 2-4
on CDP, 2-22

G

getting started, 1-1
GP1-GP6, 2-6
ground post, 2-6

H

HDLC
circuit, 2-30
clocking, 2-36
jumper settings, 2-4
ports on controller, 2-30
help, iii

High-Speed UART jumper settings, 2-4

installation
main board, 1-2
quick start, 1-1
troubleshooting, 1-8
interface
Am186, 2-49
development module, 2-51
DSLAC, 3-18
DTMF, 3-25
expansion, 2-49
HDLC, 2-30
LNB, 3-26
memory, 2-20
RSLIC, 3-24
ST, 3-13
serial, 2-27
TIP, 2-39
U, 3-15
USB, 2-37

interrupts
pin usage, B-11
ISDN, 3-12
S/T interface, 3-13
U interface, 3-15

J

JP1, 2-4, 2-36

JP10, 2-4

JP11, 2-4

JP12, 2-5

JP2, 2-4, 2-36

JP3, 2-4

JP4, 2-4, 2-36

JP5, 2-4

JP6, 2-4, 2-36

JP7, 2-4

JP8, 2-4

JP9, 2-4

jumpers
default settings, A-1
on main board, 2-4

L

layout
development module, 3-3
main board, 2-2
main board diagram, 2-3
LED
U interface status, 3-16
literature support, iii
LNB interface, 3-26

logic analyzer jumper settings, 2-4
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main board

block diagram, xv, 2-2

BOM, C-1

communication interface, 2-27

connectingaTIP, 1-6

connecting to a ROM-ICE, 1-7

connecting to the development module,
1-5

debug and configuration, 2-39

debug headers, 2-42

development module interface, 2-51, 3-5

expansion interface, 2-49

features, 2-8

Flash memory, 2-22

functional description, 2-1

jumper settings, 2-4

layout, 2-2

layout diagram, 2-3

main memory, 2-20

memory configuration, 2-23

memory interfaces, 2-20

microcontroller, 2-8

peripheral USB port, 2-37

pinstrap configuration, 2-46

power estimates, 2-18

power supply, 2-15

reset configuration, 2-45

RS-232 serial ports, 2-27

RS-530 DCE/PCM HDLC ports, 2-30

SRAM, 2-20

TIP, 2-39

MCLK, 3-21
memory

configuration overview, 2-23
DRAM, 2-20

Flash, 2-22

interface, 2-20

main, 2-20
SRAM, 2-20

microcontroller. See Am186CC/CH/CU

microcontroller.

N

notational conventions, xx

P

pani
PC

c bit, 2-45

connecting board to via serial port, 1-2
connecting board to via USB port, 1-5

PCLK, 3-21
PCM mode, 2-33
PCnet-ISA 11, 3-9
pin usage, B-1
pinstrap

PIO

configuration, 2-46
miscellaneous, 2-49

jumper settings, 2-5
pin usage, B-1

PLD equations, E-1
POTS interface

DSLAC PCM interface, 3-18
DTMF interface, 3-25

LNB interface, 3-26
overview, 3-18

RSLIC interface, 3-24

power supply

-24V @50 mA, 2-17
3.3V @500 mA, 2-16
-5V @ 200 mA, 2-16
5V@3A, 215

-70V @ 60 mA, 2-17
main board, 2-15
microcontroller, 2-10
power estimates, 2-18

Index-4 Am186™CC/CH/CU Microcontroller CDP User’s Manual

ﬁ%

-t




é about.book Page5 Monday, June 7, 1999 10:17 AM

t

SW11, 2-6
Q SW12, 2-6, 2-32, 2-33
SW13, 2-6, 2-45
. SW14, 2-6
quick start, 1-1 SW15, 2.6, 2-45
SW16, 2-6
R SW3, 2-5
SW4, 2-5
R530 SW5, 2-5
DCE clocking, 2-32 SW6, 2-5
PCM clocking, 2-33 SW7, 2-5
reference material, xx SW8, 2-5, 2-32
RESCON, 2-45 SW9, 2-5, 2-32, 2-33
reset switches
Am186CC communications controller, default settings, A-1
2-14 on main board, 2-4
configuration, 2-45 system clock modes, 2-47
main board, 2-45
switch, 2-5, 2-46 T
RJ-45 connector, 3-8
ROM-ICE

T7256A device, 3-17
T7256A U transceiver, 3-18
technical support, iii

configuration, 1-7
connecting to the main board, 1-7
device selection, 2-24

jumper settings, 2-4 test point, -7

RS-232 serial ports tThl';,d'pa”y support, iil
on main board, 2-27 connecting to the main board, 1-6
using to connect to PC, 1-2 interface. 2-39

RS-530 DCE/PCM HDLC ports, 2-30 TPL-TP3 2_7’

RSLIC interface, 3-24 troubleshooting

S installation, 1-8

S/T interface, 3-13

ST IOM-2, 3-20

ST SBP mode, 3-20

serial port. See RS-232 serial ports.
SRAM jumper settings, 2-4
support, iii

SW1, 2-5

SW10, 2-5
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U interface, 3-15
LED status, 3-16
u20, 3-20
UART jumper settings, 2-4
UART. See RS-232 serial ports.
USB
circuit, 2-38
clock, 2-13
clock modes, 2-47
clocking, 2-48
external transceiver, 2-48
peripheral USB port, 2-37
pinstrap select, 2-6
using to connect to PC, 1-5

W

WWW support, iii
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