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this document is subject to change without notice and does not represent a commitment on the part of
NETsilicon. This manual is protected by United States Copyright Law, and may not be copied, reproduced,
transmitted or distributed, in whole or part, without the express prior written permission of NETsilicon.
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NETSILICON PRODUCTS ARE NOT DESIGNED, INTENDED, AUTHORIZED, OR WARRANTED
TO BE SUITABLE FOR USE IN LIFE-SUPPORT APPLICATIONS, DEVICES OR SYSTEMS, OR
OTHER CRITICAL APPLICATIONS.

Inclusion of NETsilicon products in such applications is understood to be fully at the risk of the customer.
Use of NETsilicon products in such applications requires the written approval of an appropriate NETsilicon
officer.

NETsilicon assumes no liability for applications assistance, customer product design, software performance,
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Conventions

Conventions used in this guide are described as follows.

Convention Description

Italic type Used for emphasis and for book and manual
titles, and reference documents.

Bold type Used to indicate specific choices within
instructions in procedures. For example, Click
on Software Installation.

signal, signal* All signals are active high unless suffixed
with an asterisk (*) in which case they are
active low.
Note:
» All configuration register settings are reset to their inactive state unless otherwise
noted.

e All addresses are defined in hexadecimal unless otherwise noted.



Structure of this Guide

* Chapter 1, Introduction, contains information about the NET+ARM chip, its
features, the applications in which it can be used, and the pins that support the ENI
interface.

* Chapters 2 through 11 contain information on the CPU core and the various
modules.

» Chapter 12, Test Support, contains information on the various tests that NET+ARM
supports, including ATPG, PLL, BIST, ATE, and ARM debugging.

» Chapter 13, Electrical Specifications, contains information on DC and AC
characteristics, output rise and fall timing, and crystal oscillator specifications.

* Chapter 14, NET+ARM Package Guide, contains information on the NET+ARM
chip package and dimensions.

Related Documentation

o NET+Works Getting Started Guide

o NET+Works Software Reference Guide provides a description of the Application
Programming Interfaces (APIs) for developing HTML pages.

e NET+Works User’s Guide explains how to use the NET+Works toolkit to develop
programs for your application and hardware.

Customer Support

We invite your comments and recommendations about both our products and our documentation.

In the event that you have a question or technical problem with this product, you can
contact us as follows:

Documentation Comments techpubs @netsilicon.com

Technical Support Phone: (800) 243-2333 / (781) 647-1234
Fax: (781) 893-1338

Email: tech_support@netsilicon.com




NETsilicon Home Page www.netsilicon.com

Online Problem Reporting www.netsilicon.com/Ssupp_set/bug_report.htm

You are encouraged to visit the Support section of the NETsilicon web site for
documentation and software updates, FAQs, and technical information.

If you want to address a specific technical issue with the product, use the bug reporting
system indicated as the online problem reporting. After the information entered into this
system is analyzed, an engineer will call you regarding the problem.
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Chapter 1

Introduction

The NETsilicon NET+ARM chip is a single chip 32-bit RISC processor containing an
integrated 10/100 Mbit Ethernet MAC and all the peripherals (other than RAM or
ROM) required to complete an embedded networking peripheral application.

1.1 NET+ARM Chip Overview

CPU Core

32-bit RISC Processor

3rd Party Software Support
32-bit Internal Bus

2 Programmable Timers

2 Async Serial Ports

4K Cache (NET+40 only)

Bus Interface

8-bit, 16-bit, and 32-bit peripherals
28-bit External Address Bus
Multi-master Support

Normal and Burst Cycles

5 Programmable Chip-Selects
Glueless Interface Flash & DRAM
Configurable Endian Support

Integrated Ethernet Support
¢ 10/100 Mbit Media Access Controller MII Interface to External Ethernet PHY

Introduction

Bi-directional Capability
Address Filtering
Dedicated DMA Support
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Integrated ENI Interface
e 4-Port IEEE 1284 Host Interface

ENI Host Interface
Register-Mode Interface
DMA Support

Low Power 3.3V Operation

1.2 NET+ARM Chip Key Features

32-bit ARM7TDMI RISC Processor

Full 32-bit ARM Mode

Extremely Cost-efficient 16-bit Thumb Mode
15 General Purpose 32-bit Registers

32-bit Program Counter and Status Register
5 Supervisor Modes, One User Mode

15 MIPS Peak Performance - NET+ARMS-15 chip and 40 MIPS Peak Performance

- NET+ARM-40 chip
3rd-Party Software Support

Integrated 10/100 Ethernet MAC

1-2

10/100 MlI-based PHY Interface

10Mbit ENDEC Interface

Supports TP-PMD and Fiber-PMD Devices

Full Duplex

Optional 4B/5B Coding

Full Statistics Gathering (SNMP & RMON)

Station, Broadcast, Multicast Address Detection & Filtering
128 Byte Transmit FIFO

2K Receive FIFO

Intelligent Receive Side Buffer Selection
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10 Channel DMA Controller

2 Dedicated to Ethernet Transmit and Receive

4 Dedicated to Serial Transmit and Receive

4 Dedicated to P1284/ENI Interface

Flexible Buffer Management

2 Channels Configurable for External Peripherals

P1284/ENI Interface

4 TEEE 1284 Parallel Ports

64K Shared RAM ENI Interface (8 or 16 bit)
Full Duplex FIFO Mode Interface (8 or 16 bit)
32 Byte Transmit/Receive FIFO Mode FIFOs

Serial Ports

2 Fully Independent Serial Ports (UART, HDLC, SPI)
32-Byte Transmit/Receive FIFOs

Internal Programmable Bit-rate Generators

Bit Rates from 75 to 518400 in 16X Mode

Bit Rates from 1200 to 4Mbps in 1X Mode

0Odd, Even, or No Parity

5,6, 7, or 8 Bits

1 or 2 Stop Bits

Both Internal and External Clock Support

Receive Side Character and Buffer Gap Timers

4 Receive Side Data Match Detectors

Bus Interface

Introduction

5 Independent Programmable Chip Selects
Supports 8-, 16-, and 32-bit Peripherals

Supports External Address Decoding and Cycle Termination (32-bit peripherals
only)

Supports Dynamic Bus Sizing
Supports ASYNC and SYNC Peripheral Timing
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* All Chip Selects Supports SRAM, FD/EDO DRAM, SDRAM, Flash, EEPROM

Without External Glue
* Internal DRAM Address Multiplexing
* Internal Refresh Controller (CAS before RAS)
* 256M Byte Addressing per Chip Select
* Burst-mode Support
* 0-15 Wait States per Chip Select
* Bootstrap Support
» External Bus Master Support
* Supports Internal or External Bus Arbiters
Timers
* Two Independent Programmable Timers (200 us to 500 ms)
* Programmable Watch-Dog Timer (Interrupt or Reset on Expiration)
e Programmable Bus Timer
General Purpose I/0
e 24 Programmable I/O Interface Pins
* 4 Pins with Programmable Interrupt
Clock Generator
* Requires Only a Simple External Crystal
* On-board Programmable Phase Lock Loop
* Supports Direct External Clock Input as well
Package
* 208-pin Plastic Quad Flat Pack (0.020 inch; 0.5 mm pitch)
Power
* 750mW Maximum (outputs switching)
Operating Voltage
* 3.0-3.6 Volts
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Figure 1-1 provides an overview of the modules that make up the NET+ARM chip.

18 pins 40 pins GEN 24 pins
| Interrupt
1
J DMA J , Controller
2 DMA ! N
EFE J ENI ! 1
Ethernet 4DMA |/ ENI ! Timer General
Controller ] IEEE 1284 |! Module Purpose I/0
4 DMA |
CPU i x
Core | BB R
SER v v MEM v BUS v
SYS Serial Memory Bus BBus
Module Controller Controller Arbiter
Clock
PLL Y T
v v
9 pins 11 pins 70 pins

Figure 1-1: NET+ARM Chip Module Block Diagram

1.3 NET+ARM Chip Applications

The NET+ARM chip can be used in any embedded environment requiring networking
services in an Ethernet LAN. The NET+ARM chip contains an integrated ARM RISC
processor, 10/100 Ethernet MAC, serial ports, IEEE 1284 parallel ports, memory
controllers, and parallel I/0. The NET+ARM chip can interface with another

processor using a register or shared RAM interface. The NET+ARM chip provides all
the tools required for any embedded networking application.

Figure 1-2 shows a typical hardware design used in an embedded networking
application. The NET+ARM chip can attach to another processor system using the

1284, ENI shared RAM, or ENI FIFO interfaces. Also, additional application-specific

hardware can be attached to the NET+ARM chip system bus for custom applications
that make use of the NET+ARM chip internal RISC processor.

Introduction
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IEEE 1284,
Shared RAM,
Register-
10BaseT Thinnet 10/100BaseT Serial Mode
S : SR
v v v vv vVvy
10BaseT | Thinnet 100BaseT RS232 16646
Xcvr Xcvr Xcvr Xcvr Xcvr
I I A A
Ethernet MII
NET+ARM Chip |«
. y  System Bus 8/16/32 R
- A A A v
v v v
Flash Memory RAM Memory Application
256Kx32 Specific
Hardware

Figure 1-2: NET+ARM Chip Hardware Block Diagram
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1.4 NET+ARM Chip Pinout

Refer to Table 1-1 for details concerning the pinout of the NET+ARM chip.

oW
v av Gv GV EE G
[ NC NC BBBBNC ** N
CDDDDDDDDDRDDDC DDDDDDD DC EEEEDC AAAA AAAAAAAAD
A22222222101DD1 (1111 11DDDDCCDRBDDDD I 210AA222222221111D
C7T6543210987CC 6543210087600543210****CC7654321098760¢C
Trrtrtirtrarrrrrrrr et ey ettt ietir ittt trir el
555555544444 4444433333233233222222222211111111 1100000
§5432109876543210987654321698765432109876533210987635
GNDAC | 157 104 | voCpe
RESET* | 1358 103 | ATS
D28 | 159 102 | Aat4
D19 | 160 101 [Aa13
D30 141 100 | Al2
D3t | 162 99 { All
awe 163 ) 9% | AlD
TS | 164 97 | A%
TA* | 165 96 | a8
TEA" | 166 95 | a7
BR* | 167 54 | as
BG* | 168 93 | AS
BUSY* 169 91 | A4
TDO 170 91 | A3
TDI 171 50 | A2
TMS 172 BO | Al
TCK | 173 88 | A0
TRST* | 174 87 | GNDAC
NET+ARM £
PLLVSS 176 85 | MDC/LB*
PLLTST* 177 84 | MDIOMUTP

xtacs | 1os 208 PIN QFP » | Txboran

PLLAGND 180 81 | TXDI/FDONY

PLLLFF 181 80 | TXD2/THRS
vCCoo 9 N
anoco | 152 NOTE: PLLVSS, PLLAGND, & (4)GNDCO'S ARE BRIDGED TO T | ohees
BISTEN* | 184 . GNDDC INTERNALLY. 77 | TXDI/THIN
.
R I PLLVDD, (4)VCCCO'S ARE BRIDGED TO VCCDC Te | TXERATE®
BCLK | 187 INTERNALLY 74 | coLTxCoL
GNDDC 188 1 CRS/RXCRS
DE* 189 12 RXCLK
WE* [ 130 REY F: 02/27/97 71 | RXDU/RXD
cso* 191 0 RXDI/MSEL
CSI1*/RAS|* 192 69 { RXD2/JABR
CS2%/RASI* | 193 Forthe NETA-12:1, 150, 400 68 | RXDI/RPOL
CSIY/RASI* 194 67 | RXER/LKP*
CE4%/RASAY 195 66 | RXDV/AUT
CASJ0* 196 65 | GNDDC
CaS1Y 197 64 | VCCDC
CAS3Y 198 63 | CO/TRINT®
CAS3” 199 62 | CI/LED2"
PDATAD 200 ) &1 | CZ/LEDL®
PDATAL 201 60 | CIMUX/PPE"
PDATAZ 202 59 | C4/RIBFHDRS”
PRATA] 203 58 | C5/TXCB/A2LB
FPOATASL 204 57 | CO/RIA/TRRS*
PDATAS 208 56 | CVTXCA/D2A
PDATAG 206 35 | B/DCDB
PDATA? 207 54 | BL/CTSB
veCac | 208 11111111 222222222231333331535334444443944355°$5 3 [ GNDDC
o 12345678%30123456T7T8901234567820123456727890123456789012
GPPPPFFFPFPPPPPPPFEFRREPFEFPFVGFPPEPPEPPVG AAAA AAAADBBD BOB V
NDDDDODDDET T AAAAAA AAAAAAACNAAAABRCACN 7854321076543 2C
DAAAAAAAANNNDI 2345678911 CDITITIRWSCCD /! ittt
ATTTTTTTT*TT 012CC31456W**KDDTDRRRDCDT DRRRDD
CAAAAAAAA 2 oo DDD . *CCXTTXXSTCXTTX XSC
891111t * 4 RR A DRSCDRSDDRSCDR
12345 10+ AAAAA AAABBBEB BB

Figure 1-3: NET+ARM Chip Pinout
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The Signal column identifies the pin name for each I/O signal. Note that some signals
have dual modes and are identified accordingly. The mode is configured via firmware
using a configuration register (some modes may require hardware configuration
during a RESET condition).

The 208QFP column identifies the pin number assignment for a specific I/O signal.
The 1/0 column identifies whether the signal is input, output, or input/output.

The Drive column identifies the drive strength of an output buffer. The NET+ARM
chip is being designed using one of three types of drivers; **(2mA), ** (4mA), and
*(8mA).

The Pad Cell column indicates the type of I/O cell driver selected. All Pad Cells with
a suffix of u provide an internal pullup resistor. All Pad Cells with a suffix of d
provide an internal pulldown resistor. The pullup and pulldown resistors can
effectively terminate floating inputs, however, these resistors are not strong enough to
provide a sharp rising edge for outputs transitioning from Vol to tri-state.

Signal 208 QFP Pin | Pad Cell | I/O | Drive Description
System Bus Interface
BCLK 187 pt3t03 (0] 8  |Synchronous Bus Clock
ADDR27 CSOOE* 117 pt3b02u 1/0 4 Address Bus
ADDR26 CSOWE* 116 pt3b02u /O 4
ADDR?25 115 pt3b02u 1/0 4
ADDR24 114 pt3b02u /0 4
ADDR23 113 pt3b02u 1/0 4
ADDR22 112 pt3b02u /0 4
ADDR21 111 pt3b02u 1/0 4
ADDR20 110 pt3b02u /0 4
ADDR19 109 pt3b02u 1/0 4
ADDRIS 108 pt3b02u /0 4
ADDRI17 107 pt3b02u 1/0 4
ADDRI6 106 pt3b02u /0 4
ADDRI15 103 pt3b02u 1/0 4
ADDRI14 102 pt3b02u /0 4
ADDRI13 101 pt3b02u 1/0 4
ADDRI2 100 pt3b02u /0 4

Table 1-1: NET+ARM Chip Pinout
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Signal 208 QFP Pin | Pad Cell | I/O | Drive Description
ADDRI1 99 pt3b02u 1/0 4
ADDRI10 98 pt3b02u /0 4
ADDR9 97 pt3b02u 1/0 4
ADDRS 96 pt3b02u /0 4
ADDR7 95 pt3b02u 1/0 4
ADDRG6 94 pt3b02u /0 4
ADDRS5 93 pt3b02u 1/0 4
ADDR4 92 pt3b02u /0 4
ADDR3 91 pt3b02u 1/0 4
ADDR2 90 pt3b02u /0 4
ADDRI1 89 pt3b02u 1/0 4
ADDRO 88 pt3b02u /0 4
DATA31 162 pt3b02 1/0 4 Data Bus
DATA30 161 pt3b02 1/0 4
DATA29 160 pt3b02 1/0 4
DATA28 159 pt3b02 1/0 4
DATA27 155 pt3b02 1/0 4
DATA26 154 pt3b02 1/0 4
DATA25 153 pt3b02 1/0 4
DATA24 152 pt3b02 1/0 4
DATA23 151 pt3b02 1/0 4
DATA22 150 pt3b02 1/0 4
DATA21 149 pt3b02 1/0 4
DATA20 148 pt3b02 1/0 4
DATA19 147 pt3b02 1/0 4
DATA18 146 pt3b02 1/0 4
DATA17 145 pt3b02 1/0 4
DATA16 142 pt3b02 1/0 4
DATA15 141 pt3b02 1/0 4
DATA14 140 pt3b02 1/0 4
DATA13 139 pt3b02 1/0 4
DATA12 138 pt3b02 1/0 4

Introduction

Table 1-1: NET+ARM Chip Pinout (Continued)
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