é about.book Page1l Wednesday, November 3, 1999 1:56 PM

t

Am186"CC Microcontroller
ISDN TA Reference Design

User’s Manual

Order #22033B

AMD ¢\

- 4~

4

-t



é about.book Pageii Wednesday, November 3, 1999 1:56 PM

Am186™CC Micromntroller ISDNTA Reference Degh Usea’s Manual

© Copyright 1999 Advanced Micro Devices, Inc. All rightsreserved.

The contents of this document are provided in connection with Advanced Micro Devices, Inc. ("AMD") products. AMD
makesno representations orwarrarties wth respect to the accuracy or completenessof the contents of this publication and
reserves theright to make changesto specifications ad praduct descriptions at any time without notice. No license, whether
express, mplied, arising by estoppel or atherwise, to any intellectual property rights is ganted by his pubication. Except
as seforth in AMD's StandardTerms ad Canditions of SaleAMD assume no liability whatsever, and disclaims ay
express orimplied warranty, relating to its products including, but not limited to, the implied warranty of merchantability,
fitnessfor a particular purpose, or infringement of any intellectual property right.

AMD's products are ot desgned,interded, auhorized orwarrantedor useas conponensin systems inteded for sugical
implant into the body, orin aher gpplications intended to sipport or suain life, orin any other application in which the
failure of AMD'sproduct could create a situatiowherepersonal injury, deah, or severe prperty or environmental damage
mayoccu. AMD reseves he rightto disontinue or m&e changeto its products atanytime without notice.

NO SUPP®T OBLIGATION: AMD is rot obligated to funish, support, or make ay further infamation, software, tecinical
information, know-how, or shav-how available to you.

AMD, the AMD logo, combinatimsthereof, AmB6, Am18, E8, EBEMON, and SmartDMA are tradenkarand FusimE86
is a ®rvice mark of Advanced Micro Devices,Inc.

Microsoft, Windows, and Windows NT areregistered tralemarks of Microsoft Corporation.

Praduct names ud in this publicaion are for identification purposes only and may be trademarks of their respective
companies.

ﬁ%




é about.book Pageiii Wednesday, November 3, 1999 1:56 PM 6%9

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 worl dwide 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 atww.amd.com and follow the Service link for the latest AMD technical
support phone numbers, software, and Frequently Asked Questions.

For technical support questionson 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 pageraamd.com and follow
theEmbedded Processor s 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 FusionE86™ 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 aB@@i¥ Family Products

Development Tools G@rder #21058, describe these solutions. In addition, mature devel opment

tools and applications for the x86 platform are widely available in the general marketplace.
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About the Am186™CC
Microcontroller ISDN TA
Reference Design

The Am186CC microcontroller ISDN terminal adapter (TA) referencedesignisa
small, cost-effective ISDN solution for embedded communications applications.
Thisdesign isintended to reduce the time to market for ISDN designers using the
Am186CC microcontroller. Figure 0-1 shows a block diagram of the ISDN TA
reference design.

ThelSDN TA referencedesignisafunctional ISDN TA that illustratesthe benefits

of using the Am186CC microcontroller. The Am186CC microcontroller has a

number of integrated featuresrequiredin many communi cation applications. These
featuresincludefour high-level datalink control (HDL C) channelsand auniversal

serial bus (USB) peripheral controller with an internal transceiver. The HDLC
channelssupport GCI/IOM-2, PCM, and DCE interfaces. Other integrated features
include four general-purpose DMA channels, eight SmartDMA™ channels, four
time-slot assigners (TSAs), one UART, one High-Speed UART with autobaud, and
an integrated DRAM controller.

The ISDN TA reference design illustrates how to use many of the integrated
peripherals to provide a small, low-cost ISDN TA. The reference design supports
either an ISDN 2B+D U or S/T network interface by a component population
option. You can interface to a PC using either the High-Speed UART connection
at up to 230 Kbit/s, or by using a full-speed USB connection at 12 Mbit/s.

Note that the ISDN data rate is 128 Kbit/s, so the reference design's UART
transceiver is only 230 Kbit/s. This limits the High-Speed UART, which is actually

capable of 460 Kbit/s. The PCs that the ISDN TA would connect are also a limiting
factor because most are only capable of speeds up to 115 Kbit/s or 230 Kbit/s.

Am186™CC Microcontroller ISDN TA Reference Design Manual IX
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Figure 0-1. ISDN TA Reference Design Block Diagram

Theory of Operation

The ISDN TA reference design demonstrates the processor’s functionality in an
ISDN application. You can use this design as a reference to create your own ISDN
designs. The small size and simplicity of this design highlight the benefits of the
Am186CC microcontroller's many integrated peripherals.

X Am186™CC Microcontroller ISDN TA Reference Design Manual
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Features

The ISDN TA reference design provides the following features:

« 2B+D ISDN network interface (for more information about ISDN, see “ISDN
Background” on page xii)

— ISDN U interface available by population option
— ISDN S/T interface available by population option
* High-Speed, 230-Kbit/s, serial PC interface
+ 12-Mbit/s, USB PC interface
* Single, +5V AC/DC wall-adapter power supply
* Very small form factor

« Four-layer printed circuit board (two signalgy, GND)

Am186™CC Microcontroller ISDN TA Reference Design Manual Xi
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ISDN Background

Xii

ISDN (integrated servicesdigital network) isan alternative to analog phonelines.
ISDN provides greater performance than analog and is still affordable to
consumers. There are many different variations of ISDN available, but the most
common variation is 128-Kbit/s data transfer rate over two B (bearer) channels,
plus 16 Kbit/sof signaling dataover the D channel; thisisthe 2B+D configuration,
the configuration used by the ISDN TA reference design discussed in this manual.
Another configuration uses asingle B channel and transfers data at 64 Khit/s.
Broadband ISDN is available and can achieve data rates in the 100-Mbit/s range.

There are a number of reference pointsin an ISDN system. Figure 0-2 shows a
graphical representation of thel SDN reference points. For moreinformati on about
Figure 0-2, refer to Digital Telephony, Second Edition, ISBN 0-471-62056-4.

The U reference point is the local 1oop between the LE (local exchange) and the
NT (network termination) device. The U interface is atwo-wire interface, which
in North Americaand Asiaistypically supplied by atelecommunications service
provider. The U interface operatesin 2B1Q (two binary, one quaternary) format,
and can travel for mileswithout repeaters. The T reference point isused only with
customer premises switching equipment (NT2). The SIT reference pointisthefour-
wire interface between the network termination device (NT1) and the terminal
equipment (TEL) or terminal adapter (TA). The ST interfaceis offered in Europe,
and is also used with stand-alone NT1 devices.

S U
TE1 NT1
T
TE1l NT2 NT1
R
TE2 TA NT1

Figure 0-2. ISDN Reference Point Diagram

Am186™CC Microcontroller ISDN TA Reference Design Manual

ﬁ%

-t

.



é about.book Page xiii Wednesday, November 3, 1999 1:56 PM

t

.

Documentation

The Am186™CC Microcontroller ISDN TA Reference Design User’s Manual
provides information on the system and board features, functionality, and ISDN
interfaces. Additional information can be found in the documentation listed on

page Xiv.

About This Manual

Chapter 1, "Quick Start" providesinstallation information for the ISDN TA
reference design.

Chapter 2, " System Features and Components" contains descriptions of the
reference design features and components, ISDN interfaces, power supply, test
interface port, and ISDN TA pin usage.

Appendix A, "Bill of Materials(BOM)" showsthebill of materialsfor thereference
design.

Appendix B, "Glossary" contains definitions of terms used in this manual.

Am186™CC Microcontroller ISDN TA Reference Design Manual Xiil
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Suggested Reference Material
The following AMD documentation may be of interest to you:
« Am186™CC/CH/CU Microcontrollers User's Manual
Advanced Micro Devices, order #21914

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

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

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

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

* AMD Test Interface Port Board User’'s Manual
Advanced Micro Devices, order #22505

For current application notesand technical bulletins, see our World Wide Web page
at www.amd.com.

The following non-AMD documentation may also be of interest to you:

» |SDN Concepts, Facilities, and Services
Gary C. Kessler, ISBN: 0-07-034242-3

+ 1SDN For Dummies”, 2nd Edition
David Angell, ISBN: 0-7645-0064-3

« ISDN Implementor’s Guide: Standards, Protocols, Services
Charles K. Summers, ISBN: 0-07-069416-8

 Digital Telephony, Second Edition
John Bellamy, ISBN: 0-471-62056-4

» Lucent T7237 device data sheet at www.lucent.com

* [nternational Telecommunication Union Standards at www.itu.ch

XV Am186™CC Microcontroller ISDN TA Reference Design Manual
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Chapter 1 &
Quick Start

This chapter provides information that helps you quickly set up and install the
ISDN TA reference design.

» For information on how to connect the ISDN TA reference design to a PC (high-
speed serial connection or full-speed USB connection), see page 1-2.

» For information on how to locate other sources of information, see page 1-3.

» For information on invoking the software supported by the reference design,
refer to the Software Quick Start information included in your kit.

Am186™CC Microcontroller ISDN TA Reference Design Manual 1-1
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Connecting to a PC

P

The procedure in this section describes how to connect the ISDN TA reference
designto aPC using either aUSB or seria port. Follow the steps below to connect
the ISDN TA reference design to your PC. For information on how to invoke the
software, see the Software Quick Start document included in your kit.

Installation Requirements
Theitems listed below are necessary to install and run the ISDN TA:

e PC with an available COM port

+ Terminal emulation software (such as MicroStfindows? Terminal or
ProComm Plus) that supports ASCII file transfers, software flow control (Xon/
Xoff), and send brea&apability

 Dial-up networking configured per your ISP’s recommendations

» Power source for universal power supply (47-63 Hz, 100-250 VAC)

Board Installation

CAUTION: Aswith all computer equipment, thel SDN TA may
bedamaged by electrostaticdischar ge (ESD). Pleasetakeproper
ESD precautions when handling any board.

1. Remove the board from the shipping carton. Visually inspect the board to verify
that it was not damaged during shipment.

2. Connectthe ISDN TA board’s DB-9 serial port to an available COM port. Use
the serial cable included in the ISDN TA kit and note that a DB-9 to DB-25
serial connector adapter is provided if your host system requires it. If using
your own cable, use a straight through cabd¢a null modem cable.

3. Plug the AC adapter into a power source. Connect thg-5m the AC
adapter to the ISDN TA through the barrel connector.

4. If you are using a USB PC interface, connect the USB cable into the USB
Type-B connector on the ISDN TA.

Am186™CC Microcontroller ISDN TA Reference Design Manual
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5. When all of the power and PC connections have been made, apply power by

toggling the switch located at the back of the ISDN TA. The power LED
(PWR LED) turns on when power is correctly applied.

For More Information...

If you need more information about:

The ISDN TA reference design hardware,
see Chapter 2.

Problems with the reference design,

see page iii.

The ISDN TA reference design board layout,
see Chapter 2.

The ISDN TA reference design schematics,
see the schematics document included in your Kit.

The Am186CC microcontroller,
see the Am186™CC Communications Controller Data Sheet and the

Am186™CC/CH/CU Microcontroller User s Manual included in your kit.

The latest release and updates, see Demo Board Updates at
www.amd.com.

Am186™CC Microcontroller ISDN TA Reference Design Manual

ﬁ%

1-3

ﬁ%




é about.book Page4 Wednesday, November 3, 1999 1:56 PM

t

14 Am186™CC Microcontroller ISDN TA Reference Design Manual

4~ 4]




é about.book Page1l Wednesday, November 3, 1999 1:56 PM

t

Chapter 2

System Features and Components

ThelSDN TA reference design provides asmall, low-cost, stand-al one system for
use by ISDN developers using the Am186CC microcontroller.

The following sections explain the operation of the board in detail :

“Layout and Placement” on page 2-2
“Am186CC Microcontroller” on page 2-5
“System Memory” on page 2-7

“ISDN S/T Interface” on page 2-8
“ISDN U Interface” on page 2-9

“Serial PC Interface” on page 2-10
“USB PC Interface” on page 2-11
“Power Supply” on page 2-12

“Test Interface Port (TIP)” on page 2-14
“ISDN TA Pin Usage” on page 2-17
“RESCON Configuration” on page 2-19

Am186™CC Microcontroller ISDN TA Reference Design Manual
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Layout and Placement

Thel SDN TA referencedesign emphasi zesthesmall board sizethat can be obtained
by using the Am186CC microcontroller in an embedded communications
application. Refer to Figure 2-1 on page 2-4 for layout and component placement.

ThelSDN TA reference design has the Flash memory, DRAM, and TIP connector
located closeto the processor to provide alinear, logical signal flow for the address
and data bus. The connectors and the power switch are located at the back of the
board, and the status indicator LEDs are located at the front of the board. This
placement makes it possible to manufacture the board in a small enclosure. The
ISDN interface devices are overlapped where possible to minimize board size. In
Table 2-1, all of the parts are identified by part number and part description.

The ISDN TA reference design was designed to fit in avery small desktop
enclosure. The circuit board is 3.85” x 4.75”, and fits into a variety of enclosures.
There are mounting holes on three corners; the fourth is on the side.

Table 2-1. ISDN TA Reference Design Parts List

Part Part Part

Number Description Location
(shown in
Figure 2-1)

Ul Am186CC microcontroller B-1

u2 EDO DRAM — Mosel Vitelic, 256K x 16 A-2

U3 Flash memory — Am29F400, 256K x 16 A-1

U4 ISDN S/T transceiver — Am79C32A A-2

Us ISDN S transformer B-3

U6 ISDN S choke C-3

u7 Optocoupler B-3

U8 ISDN DC termination IC B-3

U9 ISDN U transceiver — Lucent T7237 A-3

ul10 ISDN U transformer B-3

Ul3 High-Speed UART transceiver C-2

4%% 2-2 Am186™CC Microcontroller ISDN TA Reference Design Manual
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Table 2-1. ISDN TA Reference Design Parts List (Continued)

Part Part Part
Number Description Location
(shown in
Figure 2-1)
ul4 7T4AACTO04 C-1
ul1s 3.3-VLDO C-1
CR2-CRS8 Status indicator LEDs A-1-A-3
P1 RJ-45 connector C-3
P2 DB-9 connector C-2
P3 USB type-B connector C-2
P4 Power connector C-1
P5 TIP connector B-1
SW1 Power switch C-1
Sw2 Reset button C-2
JP1 Flash memory CS jumper A-1
P2 x8 boot jumper A-1
F1 ISDN U interface line fuse C-3
F2 1.5-A power supply main fuse C-1
4%% Am186™CC Microcontroller ISDN TA Reference Design Manual 2-3
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Figure 2-1. ISDN TA Reference Design Circuit Board Layout
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Am186™CC Microcontroller

The Am186CC microcontroller isused to control the ISDN TA. A block diagram
of the Am186CC microcontroller is shown in Figure 2-2. The many integrated
features of the Am186CC microcontroller makeit ideal for an ISDN application.
Theintegrated DRAM controller allowsagluel essinterfaceto the system memory.
You can use the built-in High-Speed UART with autobaud to communicate with
the PC. You can also use the full-speed USB peripheral controller with built-in
transceiver for a 12-Mbit/s PC interface. The HDL Cs provide agluelessinterface
to either the S/T transceiver or the U transceiver.

Serial Communications Peripherals

r—--———=-=-=-"=-=-=== ar---""-" - l
. Interrupt I | igh-
A(r:nF}SG sg@&s \ Tzltg)s Watchdog C?r;tll'zolter | || uART '-L'JlgAg‘erﬁ?: UsB Syngg;ioan‘ous
{4 | Timer | {17 EXt Autobaud Interface (SSI)

T 1] | |
=i i il

General-| ||

]

Glueless

|
DRAM | | Timers Smart
Interface Purpose || | HDLC JTSA Raw DCE
toRAMROM || | Controrer | @) ) | Dwia () | : DMA (8)
L | HDLC | TSA PCM
Memory Peripherals System Peripherals | Muxingl| Highway
l HDLC JTsA
' GCI (10M-2)
: HDLC [TsA
o e e e e e e e e e e e e - -

Figure 2-2. Am186™CC Microcontroller Block Diagram
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The system uses asingle 24-MHz crystal. This design uses an internal 2x PLL,
which provides a 48-MHz system clock and the required 48-MHz USB clock.
Because the USB clock is derived from the system PLL, the USB crystal input,
USBX1, isterminated. The clock generation circuit is shown in Figure 2-3 and
sheet 6 of the schematics included in your kit.

X3
X1 . 2 1

— I L]
USBX1 cs7 24.000 MHz

C58
— 27pF

s

Figure 2-3. ISDN TA Clock Generation Circuit

2-6 Am186™CC Microcontroller ISDN TA Reference Design Manual
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System Memory

This design uses 512 kbytes of AMD Flash memory for code space |ocated from
80000h—FFFFFh, and 512 kbytes of DRAM. The memory schematic is shown in
Figure 2-4 and sheet 3 of the schematics included in your kit. The Am29F400 Flash
memory is used in a 256K x 16 configuration. The Am29F400 is byte/word
selectable using the BYTE# pin. In case the 512 Kbytes of Flash memory are not
sufficient, PIO35 is routed to the chip to act as a bank select. This allows drop-in
compatibility for larger Flash memory, such as the Am29F800 device.

256Kx16 DRAM Device 256Kx16 FLASH Device
e

\ N
D0l

AL

EEE %é?%i%

%%%%%E
il
=
g

0
T

FLASH UCSi

vss
5
vSs 33

1
vSS 4
% RESET#
V53CT6258H 500
Mosel Vitelic V53C16258HKA0 BYTER RYBYE

AN2SFA00 TSOP
AM29F400BT-55EC
Losh

B D .

FLASH JP

Figure 2-4. ISDN TA System Memory

DRAM was chosen over SRAM as main memory in this application because
DRAM is more cost effective than SRAM and because the Am186CC
microcontroller has an integrated DRAM controller that makes a glueless DRAM
interface simple to use. The Am186CC microcontroller DRAM interface allows
zero-wait state operation at 48 MHz using a 40-ns DRAM. This DRAM device is

located from 00000h—7FFFFFh in low memory space and is selected using LCS#/
RASO#.

Am186™CC Microcontroller ISDN TA Reference Design Manual 2-7
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ISDN S/T Interface

The Am79C32A ISDN data controller (IDC) circuit is used to provide the four-

wire 2B+D S/T interface. This device has ageneral circuit interface (GCl), also

referred to as IOM-2, serial microprocessor interface, which is used to transfer B
channel data to and from the Am186CC microcontroller’s integrated HDLC
controller. The Am186CC microcontroller-based ISDN TA reference design
provides a full-duplex path between the terminal equipment (TE) and the network
termination (NT) device. The controller processes the ISDN basic rate interface
(BRI) bit stream, which consists of two 64-Kbit/s B channels and a single 16-Kbit/
s D channel. The schematic for the S/T interface block is shown in Figure 2-5 and
sheet 4 of the schematics included in your kit.

The Am79C32A IDC circuit includes a D-channel HDLC controller which is used
by software to send and receive data on the D channel.

The four-wire ISDN S/T interface is first directed through an S transformer and
line filtering devices. These isolate and protect the modem from the outside lines.
The crystal is used to generate MCLK, which can be used as a master clock output
and as the system clock for the microprocessor.

The signals SBIN, SBOUT, SCLK, SFS, and BCL/CH2STRB can be configured
for serial bus port (SBP) or GCI. SBP is used by the current terminal adapter
software and is connected to HDLC Channel A on the Am186CC microcontroller.

Figure 2-5. ISDN TA S/T Interface

2-8 Am186™CC Microcontroller ISDN TA Reference Design Manual
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ISDN U Interface

The Lucent T7237 circuit is used to provide the two-wire 2B+D U interface. This
device hasaPCM serial microprocessor interface and an SSI (synchronous serial
interface). These interfaces are used to transfer data to and from the Am186CC
microcontroller using its integrated HDL C. This chip provides the two-wire
network termination. It processes the ISDN BRI bit stream that consists of two
64-Kbhit/s B channels and asingle 16-Khit/s D channel. The schematic for the

U interface block is shown in Figure 2-6 and sheet 4 of the schematicsincludedin
your kit. TheU-interfacecircuitincludesalinefuse, U transformer, DC termination
IC, and opto-isolation circuitry. The LED shown in Figure 2-6 is used to indicate
device status. The four states of the LED are Low, High, 1 Hz, and 8 Hz. Refer to
the Lucent T7237 device data sheet for a compl ete description.

The U-interface dataisin 2B1Q format, which provides afour-level (quaternary)
amplitude modulation. A single quaternary symbol representstwo binary bits. The

guaternary symbols are + 3, £ 1, which represent 00, 01, 10, and 11 in binary.

T Tl Tl U Transtormer

X ﬂ; Jivm

Figure 2-6. ISDN TA U Interface Circuit
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Serial PC Interface

The serial port may be used for communication with a PC. The Sipex high-speed
RS-232 transceiver is used to provide serial datarates up to 230 Kbit/s. The DCE
serial connection is made through a standard female DB-9, which uses a straight-
through serial cable. PIO1 and PIO28 are used to provide extraflow control
signaling to support Plug and Play (PnP) operation. The two LEDSs are used to
indicate transmit and receive activity. The schematic for the serial interface is
shown in Figure 2-7 and sheet 5 of the schematics included in your kit.

R25 CR2
S8\ ~___TX LED ’)‘)‘ 2

LED RT GREEN
SLI 5608F5

R26 CR
S8\ ~___RX _LED ’ S,

LED RT GREEN
SLI 5608F5 A4
2
13 2
P
PIO27 21 [ . T40UTR 1 22 RIHS; o |0
1o R2IN 22 PIOINHS
RTRHUZ RaouT R2IN T1OUTR 22 # °
RXDHU TN TiouT 1IN 22 RXDH °
CTSHUZ 19| R10UT RIIN Mg 3IN 22 SHS# °
TXDHU RsouT R3IN 20UTR 22 TXD ©
PIO28 20| 12 Erts 30UTR 22 PIOOUTHS O Lt
PIO0 26| TaN U == 5OUTR 1 22 DCLyIS% 5
CONNECTOR DB9
AMP 787844-5
z

24 1
25| EN# oor s c42
+ ces _[caa _[cas _[cas _[ca7 _[cas _[cao _[ceo
2 c43 0.1uF 88 _[caa 045 _[od6 _[oar _[C48 049 _[C8
C1+ 0.1uF F b20opF E20pF E20pF 20p! E20pF E20pF 20pF

Ve )
4 e oot vees
0.1uF
vee 1;
GND
SPZ07
Sipex SP207THBEA

Figure 2-7. ISDN TA High-Speed Serial Interface
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USB PC Interface

The ISDN TA reference design has an integrated USB peripheral controller with
abuilt in transceiver; differential USB signals connect directly to the controller
without requiring an external transceiver. A USB type-B connector is used for
connection to a PC. The N MOSFETS are used with the two PIOs for V ¢ attach

and detach. The attach and detach steps are listed below. The USB interface
transfers dataat up to 12 Mbit/s. The schematic for the USB interfaceis shownin
Figure 2-8 and sheet 5 of the schematics included in your kit.

Attach

1. Am186CC microcontroller pollsUSB_Detect (PlO42) for logic High to detect
when an active host USB port is connected.

2. Am186CC microcontroller drives USB_V ¢ (PI043) High to enable Q1 and
pulls up the USBD+ line to indicate to the host that thisis a full-speed device.

Detach

1. Am186CC microcontroller polls USB_Detect for logic Low to detect a
disconnect of the host.

2. Am186CC microcontroller three-states USBD+ in response to a disconnect.

3. Am186CC microcontroller removes USBcto disable Q1; Q2 isolates
USB_Detect in response to a disconnect.

— P1043

P10 - USB_Vce
ol
- Qi
1 4/ TnozooT
vees
Q o
1 R27
C52
ul 1.5K
14 Qz
FB2
[—>_RESouT 1 B TNo200T MURATA BLM21A121SPB p3
S ! I 7 Hvuss
DIODE RB400D RZQ/\/‘O D- 2
USBD-
74ACTO4 o T REANAL Dt > Useo+ onp 2
L 53 L c54 oNp __SND
USB CON
MURATA BLM21A121SPB

RESQUT#
a P1042
PIO - USB_Detect

USBD-
USBD*

22pF 22pF
% AMP 787780-1
R107
E 100k rFBs

VCCs

— PIO8 2 i’?% 1
USB Active LD RT GREEN R30 270
Figure 2-8. ISDN TA USB Interface
Am186™CC Microcontroller ISDN TA Reference Design Manual 2-11
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Power Supply

This design requires only two voltages, +5V and +3.3 V. The associated currents
and power estimates are included in Table 2-2. A 5-V, 500-mA, regul ated, wall-
mount AC adapter is used to supply system power. The AC adapter is connected
to the system using astandard 2.5-mm barrel connector. A Raychem 750-mA fuse
is used to protect the circuit from a surge in current. To reset the fuse, unplug the
board and allow thefuseto cool. Most of the devices on the board require5V. The
5V isused directly from the regulated supply. The Am186CC microcontroller and
the inverter chip are the only 3.3-V devices on thisboard. The 3.3V is obtained
from the LDO (Low Drop Out) linear regulator. The power supply and reset
schematics are shown in Figure 2-9 and sheet 6 of the schematicsincluded in your
kit.

Table 2-2. Current and Power Estimates for the ISDN TA

Volt (V) Device Liyp(MA) | Ipay (MA) | Py (mW) | Pry (mW)
33 Am186CC - 288 - 950
microcontroller
5 DRAM 65 99 650 990
5 Flash memory - 60 - 300
5 UART Xcvr 20 30 100 150
5 ISDN S/T Xcvr 31 38 155 190
5 ISDN U Xcvr 54 70 270 350
33 Total - 288 - 950
5 Total - 297 - 1980
4%% 2-12 Am186™CC Microcontroller ISDN TA Reference Design Manual
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Thereset circuit consistsof apush button, adiode, and an RC circuit used to provide
atimedelay. Thereset circuit isshown in Figure 2-9 and sheet 6 of the schematics
included in your kit. The RES signal into the Am186CC microcontroller must be
held Low for at least 1 msto allow the internal circuitry to settle. The Am186CC
microcontroller begins fetching instructions 6.5 CLKOUT periods after RESis

vccs VC@
SWi
Fe ' ! v outp2
POWER 2
CENTER 75 9 Le 750 A css ol
SHUNT 5 ] Raychem SMDO7S GNDT”\B + 10uF D2
SLEEVE €55 SWSPDT C+K 7101 16\/ R31 a
BARREL CON + 10uF  C&K 7101J1AV2BE2 Micrel MIC5209 3.3BS C.CASE 100K DIODE RB400D
KYCON KLD-0202-8C 16V R32
<~ C-CASE 270 o
RS2 o | 2
[
| RES# I
Power LED Reset Switch
CRS 1| cse Alcoswitch FSM4J
N, LEDRTGREEN T O.AuF
3 SLI5608F5
o

Figure 2-9. ISDN TA Power Supply and Reset Circuit

CAUTION: If using your own power supply, ensurethat it isa
5-V supply. Usinga9-V or 12-V supply will per manently damage
the board.

Am186™CC Microcontroller ISDN TA Reference Design Manual 2-13
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Test Interface Port (TIP)

Thetest interface port (also availablefrom AMD, but not included with the ISDN

TA referencedesign) providesaninterfacetoa low-cost AM D devel opment board.

This board is useful for testing, debugging, and developing software on AMD’s
reference designs. It contains an 8-bit Flash memory device, LEDs, hexadecimal
displays, an LCD, serial ports, a parallel port, and an Ethernet controller.

In the event of a Flash memory failure on the main board, you can boot the ISDN
TA from an external TIP board. Refer to thiID Test Interface Port Board User’s
Manual order #22505 for more information. Note that the TIP board and user’s
manual are available from AMD, but are not included in your kit. To order the TIP
board kit, contact your local AMD sales office at the number listed on the inside
back cover of this manual. The TIP connector circuit and pinout are shown in
Figure 2-10 and sheet 6 of the schematics included in your kit.

2-14 Am186™CC Microcontroller ISDN TA Reference Design Manual
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MA10 1‘21 1% MA14/]
MA12 16 15 MA13/]
MA14 18 17 MA15]
MA16 20 19 MA17/]
MA18 52 21 MA19”
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AD2 28 27 AD3
AD4 30 29 AD5S
AD6 32 31 AD7
X——34 33 —X AD7
PCS3# X——36 35 >
>—Rb# 38 37 —X
>—wies 40 39 [—X
< 5S4 42 4 X INTO
44 43 >
X—— 46 45 [—X INT7
X—— 48 47
RES# INT8
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Figure 2-10. Test Interface Port (TIP) Connector Circuit
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To boot from the TIP board, the Am186CC microcontroller must be reset in x8
boot mode, and the UCS# signal must be routed to the TI1P Flash memory. The x8
boot isaccomplished by using JP2 to pull the M CS0# signal to ground during reset
(see Figure 2-11 and sheet 6 of the schematics included in your kit). To route the
UCSH# signa to the TIP Flash memory, remove the jumper on JP1 and install the
jumper on the TIP. When booting from the on-board Flash memory, use only JP1;
this routes UCS# to the ISDN TA Flash memory.

JP2

— MCSO# a

-

R38
10K

Figure 2-11. Flash Memory Jumper for x8 Boot (JP2)
To boot from the TIP Flash memory, perform the following:
» Disconnect UCS# from on board Flash memory (remove JP1).
* Route UCS# to the TIP Flash memory (install UCS# jumper on TIP).
« Boot in x8 mode (install JP2).

To boot from on-board Flash memory, perform the following:
* Route UCS# to the on-board Flash memory (install JP1).

* Bootin x16 mode (remove JP2).

A corrupted Flash memory on the main board can be restored by booting from the
TIP board, entering the EB6MON softwar&ommand, changing the jumpers to

the settings for booting from the main board, then following the prompts from the
Z command.

Am186™CC Microcontroller ISDN TA Reference Design Manual
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ISDN TA Pin Usage

Table2-3 showsthe Am186CC microcontroller multiplexed pinusagefor thel SDN
TA. Thefollowing conventions are used in the table;

 [] indicates an alternate pin function.

« {}indicates a reset configuration (pinstrap).

 boldface denotes the pin function.

Table 2-3. Pin Usage for the ISDN TA

Pin Name

Usage

TMRINO [PIO0]

High-Speed UART DCD

TMROUT!I [PIO1]

DCE serial port flow control for
Plug and Play

ARDY [PIOS]

USB active LED

RTRA# [PIO18]

ISDN B1-Channel active LED

TMRIN1 [P1027]

High-Speed UART RI#

TMROUTO [PIO28]

DCE serial port flow control for
Plug and Play

PCS7# [P1031]

Flash memory RY/BY

PCS6# [P1032]

ISDN D-Channel active LED

SRDY [PIO35]

Flash memory A18

RTRB# [PI039]

ISDN B2-Channel active LED

RXDC [RXDC] [PIO42]

USB detect

TXDC [TXDC] [P1043]

USB VCC enable

INTO

TIP — Ethernet IRQ

INT2

ISDN U transceiver interrupt

INT6

ISDN S/T transceiver interrupt

INT7 [PIO7]

TIP — serial port 1 interrupt

INTS8 [PWD] [PIO6]

TIP — serial port 0 interrupt

Am186™CC Microcontroller ISDN TA Reference Design Manual
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Table 2-3. Pin Usage for the ISDN TA (Continued)

Pin Name Usage

UCS# [ONCE#] Flash memory CE#
LCS# [RASO#] DRAM RAS#
MCSO0# {UCSX8#} [P104] x8 TIP boot
MCS1# [CAS1#] DRAM LCAS#
MCS2# [CASO0#] DRAM UCAS#

PCS1# {USBSELI} [PIO14]

S/T-transceiver chip select

PCS3#

TIP

RXDA [DDA] [RXDA]

HDLC Channel A interface to
ISDN components

TXDA [DUA] [TXDA]

HDLC Channel A interface to
ISDN components

RCLKA [DCLA] [CLKA]

HDLC Channel A interface to
ISDN components

TCLKA [FSCA] [FSCA]

HDLC Channel A interface to
ISDN components

RXDHU [PIO16]

High-Speed UART receive data

TXDHU

High-Speed UART transmit data

CTSHU# [CTSD#] [TSCD#] [PI046]

High-Speed UART clear-to-send

RTRHU# [RTRD#] [P1047]

High-Speed UART ready-to-
receive

SCLK [PIO11] ISDN U transceiver synchronous
serial interface
SDATA [PIO12] ISDN U transceiver synchronous

serial interface

Am186™CC Microcontroller ISDN TA Reference Design Manual
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RESCON Configuration

The RESCON register provides away to make design-specific hardware

configuration information available to software. The RESCON register is read

from ADO—-AD15 during reset. Because the Am186CC microcontroller has weak
internal pulldowns, the default value is logic Low. Setting a bit requires &10-k
pullup resistor. Figure 2-12 shows the RESCON register bits.

15 7 0
N Y T
X O :panic: 000 .
'Board D Bt :
. TIP
Validation Board Board Revision Board' Configuration

Figure 2-12. RESCON Register Bits

» Validation Board: Identifies if the board is a validation board.

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

« 0O: Bits are reserved for future use.

« PanicBit: Enables you to set conservative values to resuscitate a monitor (e.g.,
E86MON software) after the CPU speed, refresh rate, or wait states have been
incorrectly programmed.

e TIP: Identifies the TIP board as being present in the system.

» Board Configuration: Identifies particular population option for the board.

Am186™CC Microcontroller ISDN TA Reference Design Manual 2-19
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Figure 2-13 and sheet 6 of the schematicsincluded in your kit show the schematic
for theRESCON configuration. TheBoard ID for the|SDN TA is100h. TheBoard
Configurationfor the|SDN U interface popul ation optionis0000h. The Sinterface
Board Configuration is 0001h.

VCC5
o
ADJ0..15
ADO RS 10K
AD1 ?5%&/\* OK.
AD2 RS *10
AD3 RS *10
ADS RS *10K
AD9 R58 *10
AD10 R59 10K
AD14 R6Q 10K
Note: The components designated with an asterisk (*) are not populated.

Figure 2-13. ISDN TA RESCON Configuration
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Appendix A
Bill of Materials (BOM)

ThelSDN TA S/T interfacereference design board bill of material sbeginson page
A-2.
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Table A-1. ISDN TA S/T Interface Board BOM
Item | Quantity | Reference Part Part Spec. PCB
Footprint
1 1 CR1 LED SOT-23! Lumex SSL- SOT-23
LX151GC-RP-TR
2 7 CR2,CR3,CR4, LED RT green SLI 5608F5 TH-2
CR5,CR6,CR7,CR8
3 1 Cl 3.3uF Tantalum, B CASE, |B-CASE
16v
4 2 C2,C14,C24 1000 pF +10%, X7R, 16V 603
5 2 C3,C15 0.0uF +10%, X7R, 16V 603
6 18 C4,C5,C7,C8,C9, | 0.1pF +10%, X7R, 16V 603
C12,C13,C23,C24,
C42,C43,C50,C51,
C52,C59,C64,C66,
c67
7 7 C6,C10,C11,C61, | 0.022uF +10%, X7R, 16V 603
C62,C63,C65
8 4 C16,C17,C18,C19| 0.38 +10%, X7R, 16V 805
9 4 C20,C21,C57,C58| 27 pF + 10%, COG, 25V 603
10 4 C22,C55,C56,C60| 1MF Tantalum, C CASE, | C-CASE
16V
11 2 C25,C26 680 pF + 10%, X7R, 16V 603
12 1 c27 1.0pF! Phillips 2222 370 | TH-2
75105
13 1 C28 820 pF- + 5%, X7R, 16V 603
14 2 C29,C31 3300 pP +10%, X7R, 16V | 603
15 1 C30 1.0pF! Phillips 2222 373 | TH-2
41105, or Vitramon
VJ9253Y105KXPM
16 3 C32,C33,C34 1.0pF! +10%, X7R, 16V | 603
A-2 Am186™CC Microcontroller ISDN TA Reference Design Manual
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Table A-1. ISDN TA S/T Interface Board BOM (Continued)

Item | Quantity | Reference Part Part Spec. PCB
Footprint
17 7 C35,C36,C37,C38, | 101 pFt +10%, X7R, 16V | 603
C39,C40,C41
18 8 C44,C45,C46,C47| 220 pF +10%, X7R, 16V 603
C48,C49,C68,C69
19 2 C54,C53 22 pF + 10%, COG, 25V 603
20 2 D2,D1 Diode RB400D ROHM RB400D SOT-23
21 1 FB1 FB MURATA 1206
BLM31P500SPB
22 2 FB3,FB2 FB MURATA 805
BLM21A121SPB
23 1 F1 Fusé Raychem TR600-15p0 TH-2
24 1 F2 750 mA Raychem SMDOQ75| SMT-2
25 1 JP1 Flash JP AMP 103186-1 TH-2
26 1 JP2 Header 2 AMP 103186-1 TH-2
27 1 P1 RJ45A AMP 555153-1 TH-12
28 1 P2 Connector DB9 AMP 787844-5 TH-11
29 1 P3 uUSB AMP 787780-1 TH-4
connector
30 1 P4 Barrel KYCON KLD-0202- | TH-3
connector BC
31 1 P5 CONDG60 AMP 104068-6 TH-2x30
32 2 Q1,Q2 TNO200T Temic TNO200T SOT-23
33 23 R1,R4,R5,R33,R3810K + 5%,1/10W 603
R45,R46,R47,R48,
R49,R50,R53,R60,
R84,R87,R89,R91,
R93,R95,R97,R98,
R99,R100
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Table A-1. ISDN TA S/T Interface Board BOM (Continued)

Item | Quantity | Reference Part Part Spec. PCB
Footprint
34 3 R6,R43,R44 ot + 5%, 1/10W 603
35 2 R11,R8 100 + 1%, 1/8W 805
36 |1 R13 17 8Kk + 1%, 1/8W 805
37 |1 R14 10KL + 506, 1/8W 805
38 |2 R15,R19 11K Dale WSC-2 SMT-2
39 |2 R16,R18 1374 + 1%, 1/8W 805
40 |1 R17 270t + 5%,1/10W 603
41 |1 R20 2 oMt + 506, 1/8W 805
42 1 R21 211 + 1%, 1/4W 1206
43 |2 R22,R23 16.9 + 1%, 1/4W 1206
44 7 R24,R54,R55,R56| 10kl + 5%, 1/10W 603
R57,R58,R59
45 2 R25,R26 680 + 5%, 1/10W 603
46 1 R27 1.5K + 5%, 1/10W 603
47 3 R28,R29,R52 0 + 5%, 1/10W 603
48 5 R30,R32,R35,R36| 270 + 5%, 1/10W 603
R37
49 2 R31,R107 100K + 5%, 1/10W 603
50 1 R51 10 + 5%, 1/10W 603
51 4 R61,R62,R64,R66| 82 + 5%, 1/10W 603
A-4 Am186™CC Microcontroller ISDN TA Reference Design Manual
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Table A-1. ISDN TA S/T Interface Board BOM (Continued)

Item | Quantity | Reference Part Part Spec. PCB
Footprint
52 25 R63,R65,R67,R68, |56 + 5%, 1/10W 603
R69,R70,R71,R72,
R73,R74,R75,R76,
R77,R78,R79,R80,
R81,R82,R83,R85,
R86,R88,R90,R92,
R96
53 8 R101,R102,R103, | 22 + 5%, 1/10W 603
R104,R105,R106,R
116,R117
54 2 R110,R108 2K + 5%, 1/4W 1206
55 2 R109,R111 3.6K + 5%, 1/4W 1206
56 4 R112,R113,R114, | 22.6 + 1%, 1/2W 1210
R115
57 1 SW1 SW SPDT C+K | C&K TH-3
7101 7101J1AV2BE2
58 1 SW2 Reset switch Alcoswitch FSM4] TH-4
59 1 Ul Am186CC AM186CC PQFP-160
60 1 uz2 V53C16258H SOJ Mosel Vitelic S0J-40
V53C16258HK40
61 1 U3 Am29F400 TSOP AM29F400BT-55HC TSOP-48
62 1 U4 Am79C32A AM79C32AJC PLCC-44
PLCC
63 1 U5 S Transformer Pulse PE-65799 SMT-16
64 1 U6 PEG5554 Pulse PE65554 TH-8
65 1 u7 6N139 Siemens 6N139 DIP-8
66 1 us LH1465AB! Lucent LH1465AB DIP-8
67 1 U9 T7237A PLCG Lucent T7237A- - PLCC-44
ML-DT
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Table A-1. ISDN TA S/T Interface Board BOM (Continued)

24.000M-CL 100

Item | Quantity | Reference Part Part Spec. PCB
Footprint
68 1 ul10 U Pulse T4008 TH-10
Transformer!

69 1 unu SM6T6EVSCAL SGS-Thomson SMB
SM6T6EV8CA

70 1 u12 P2300SB1 Teccor P2300SB,or | SMB
SGS-Thomson
SMP100-200

71 1 u13 SP207 Sipex SP207THBEA | SSOP-28

72 1 ul4 74ACTO4 National SOIC-14
T4ACT04SC

73 1 uils LDO 33 Micrel MIC5209- SOT-223
3.3BS

74 2 ul6,ul7 LCO03-6 Semtech LC03-6 SO-8

75 1 X1 12.228MHz Ecliptek EC1- HC-49
12.228M-CL 100

76 1 X2 15.36011 MHzZ! Saronix SRX5144 HC-49

77 1 X3 24.000 MHz Ecliptek EC2- HC-49

1. Thispartisnot populated.

A-6
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Appendix B &
Glossary

2B+D
Describes the BRI configuration for ISDN of two bearer channels and one D channel.

2B1Q
Two binary, one quaternary, data format for the U-interface. One quaternary symbol (£3, +1)
represents two bits.

B Channdl
Bearer channel, 64 Kbit/s voice/data channel for ISDN.

bit/s
Bits per second.

BRI
Basic Rate Interface. The simple 2B+D access method defined by CCITT recommendation
1.430.

CCITT/NITU

International Telegraph and Telephone Consultative Committee / International Telecommuni-
cations Union. ITU is an agency of the UN. CCITT is a committee of the ITU which makes
recommendations for network communications.

C.0.
Central Office.

CPE
Customer Premises Equipment. Devices such as the NT1, designated to be the customer's
responsibility to provide.

D Channd
16 Kbit/s channel used to carry out-of-band network signaling or packet-mode user data. (Refer
to the ITU standards found at www.itu.ch.)

FCC
Federal Communications Commission. Regulates the U.S. telephone industry.
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GClI
General Circuit Interface. Also called IOM-2.

HDLC
High-Level Data-Link Controller. 1SO standard for layer-2 data bit-oriented communications
protocol. HDLC isused for LAPB, LAPD, V.120 and SS7.

IDC
ISDN Data Controller. Performs D channel processing on the S/IT reference point data.

IOM-2
Industry standard serial bus developed by Siemens.

ISDN
Integrated Services Digital Network.

ISO
International Standardization Organization. Developed the OSI reference model and HDLC
standards.

Kbit/s
Kilobits per second.

LAPB
Link Access Procedure Balanced. The X.25 datalink layer protocol. X.25 is a special case of
HDLC.

LAPD
Link Access Procedures on the D channel. ISDN datalink layer protocol defined by CCITT.
LAPD isaspecial case of HDLC

LE
Local Exchange. Class 5 C.O.

MPI
Microprocessor Interface.

NT1
Network Termination Type 1. Termination device located on the customer premises that con-
verts the two-wire U-interface to a four wire S/T-interface.

NT2
Network Termination Type 2. Termination device separating the Sand T reference points used
for customer-controlled communication distribution (such as PBX or LAN)
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osl
Open Systems | nterconnection reference model. Seven layer architecture devel oped by |SO for
open system communications.

PBX
Private Branch Exchange. Customer site switch.

PCM
Pulse Code Modulation.

PIO
Programmabl e Input/Output.

R-Interface
Reference point between non-ISDN devices and terminal adapters.

SBP
Serial Bus Port. The simple PCM highway used by the Am79C32A device.

SS7
Signal System 7. High-speed, common channel interoffice signaling system necessary for ISDN
implementation.

S/T-interface

The reference point comprising the four-wire interface between the network termination device
(NT2) and the terminal equipment (TE1) or terminal adapter (TA). If an NT2 isused for on-site
switching, the Sand T reference points are considered to be separated at the NT2 device. The T
reference point isbetween the NT1 and NT2, and the S reference point is between the NT2 and
the TE1 or TA.

TA
Terminal Adapter. Converts non-1SDN information from a TE2 device to aformat that can be
used for ISDN.

TDM
Time Division Multiplexing.

TE
Terminal Equipment. Equipment that may be placed on ISDN (directly or indirectly).

TE1
Terminal Equipment Type 1. ISDN compatible terminal equipment.

TE2
Terminal Equipment Type 2. Non-ISDN compatible terminal equipment, which requires a ter-
minal adapter.
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U-interface
Reference point comprising the two-wire interface between the LE and NT device.

UsSB
Universal serial bus. Intel standard; used for PC-to-peripheral communication.
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HDLC, 2-8, 2-9, B-2

IDC, B-2

installation, 1-2
board, 1-2
requirements, 1-2

IOM-2, 2-8, B-2

ISDN, B-2
background, xii
data controller, 2-8
reference point diagram, xii
reference points, xii
ST interface, 2-8
U interface, 2-9

ISDN TA reference design
bill of materials, A-1
block diagram, x
clock generation circuit, 2-6
connecting to a PC, 1-2
description, ix
DRAM, 2-7
features, 2-1
Flash memory, 2-7
high-speed serial interface, 2-10
installation, 1-2
ISDN ST interface, 2-8
ISDN U interface, 2-9
layout and placement, 2-2
partslist, 2-2
pin usage, 2-17
power supply, 2-12
RESCON configuration, 2-19
ST interface board BOM , A-2
serial PC interface, 2-10
SRAM, 2-7
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test interface port (TIP), 2-14

theory of operation, x
U interface, 2-9

USB PC interface, 2-11

I1SO, B-2

K

Kbit/s, B-2

L

LAPB, B-2

LAPD, B-2

layout and placement, 2-2
LE, B-2

LED, 2-9, 2-10

literature support, iii

M

MCLK, 2-8
memory
DRAM, 2-7
Flash, 2-7
SRAM, 2-7
system, 2-7
MPI, B-2

N

NT1, B-2
NT2, B-2
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TXDC, 2-17
O TXDHU, 2-18
UCSH, 2-18
PIO, B-3
©0sl, B-3 plug and play, 2-10
PnP, 2-10
P power supply, 2-12
PBX, B-3
PCM, 2-9, B-3 Q
E:a: pzhir7al controller, 2-11 quick start, 1-1
pin usage, 2-17
pins
ARDY, 2-17 R
CTSHU#, 2-18
INTO, 2-17 reference design
INT2, 2-17 see ISDN TA reference design
INT7, 2-17 reference material, 1-3
INTS, 2-17 RESCON configuration, 2-19
MCS0#, 2-18 RESCON register
MCS1#, 2-18 2-19
MCS2#, 2-18 bits, 2-19
PCS1#, 2-18 board configuration, 2-19
PCS3#, 2-18 board ID, 2-19, 2-20
PCS6#, 2-17 panic bit, 2-19
PCS7#, 2-17 TIP, 2-19
RCLKA, 2-18 validation board, 2-19
RTRA#, 2-17 reset circuit, 2-13
RTRB#, 2-17 R-Interface, B-3
RTRHU#, 2-18 RS-232 transceiver, 2-10
RXDA, 2-18
RXDC, 2-17
RXDHU, 2-18
SCLK, 2-18
SDATA, 2-18
SRDY, 2-17
TCLKA, 2-18

TMROUTO, 2-17
TMROUT], 2-17
TXDA, 2-18
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S U

S/T-interface, B-3 U-interface, B-4

SBP, B-3 USB, B-4

serial PC Interface, 2-10 USB PC interface, 2-11

serial PC interface, 2-10 PIO42, 2-11
PIO1, 2-10 PIO43, 2-11
PIO28, 2-10

serial port, 2-10

SRAM, 2-7 W

SS7, B-3

SSl, 29 WWW support, iii

support, iii

system memory, 2-7

T

TA, B-3

TDM, B-3

TE, B-3

TEL, B-3

TE2, B-3

technical support, iii

terminal adapter
description, ix

test interface port (TIP), 2-14
booting from, 2-16
connector circuit, 2-15

theory of operation, x

third-party support, iii

TIP, 2-14
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