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About This Guide

Purpose

The puposeof this gude s to assistdewelopers creating custom embeddedtwae for the
Digi ConnectSP and DigiConnectWi-SPplatform usirg the NET+OS operating sysm
ard tools.

Related Documentation

See theNS7520 Hardware Reference for informatian onthe NSB20chip.
See theNET+Works BSP Porting Guide for addtional programmingnformation.

Downloaded fronDatasheet.su



8 EEEEEER

Downloaded fronDatasheet.su



Introducing the
Digi Connect SP &
Digi Connect Wi-SP
Hardware

C HAPTER 5

Hardware Overview

The fdlowing figure identifies various Digi Connect SP ad Digi Connect WA-SP
connectors, LEDand swittes.
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Hardware Oveview
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Digi Connect SP Hardware Overview

Ethernet ﬂ e Power
connectV

Lo

Link

LEDs

Reset
button

Note MEI switches and the Ret button are in the sangetion for bat the Digi
Comect SP an®digi Connet WA-SP

Digi Connect SP HardwareReference



Digi Connect Wi-SP Overview

LEDs

The Digi Connect SP and Bi Connect VISP provide threeEDs. Two ofthe LEDs are
connected direbt to the hadware; the dhe is sdftware programmable. Sebefollowing
tablefor more infornation.

L ED Descriptions

LED Color Purpose

This LED is s@tware pogrammable. The cefaultis tha
Power | Red (hbekd PWR) this LED indicates power (and ibgrefore always on)
See “LEDs” on page 21 for more information

EEEEERER 11
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Reset Buton

Reset Button

12
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LED Descriptions

LED

Color

Purpose

Link

Green

Network link stats:
— On - unt isassociged with an acesspoint
— Blinking slowly - unit isin adhoc made

— Blinking quckly - unt is s@nring for a
network

ACT

Yellow

This LED is wired tahe Etherret hardwvare.
— On indicatesbadinitialization

— Off indicaesready
— Blinking indicates network actvity

The belavior of theresd button is wser-defined See “Reet Button” on page 23 ard the
NS520 BSP Porting Guide for LED programming information.

Digi Connect SP HardwareReference




Antenna

The Digi ConnecWi-SPis available with 1 RP-SMA onnecbr. The angnnais conneted
to the prodictwith a re\erse plarity SMA connetor (sub-mniature sizeA). Theantenna
only fits onthe prodict one wayto ersure a poper canection. Another ogion for bah
signal reception and desiqn flexibility isto use a 30cm antenna extenwsiord (Digi part
number DC-ANT-E-24DP) with .5dB loss toserate the arierma from the pioduct.

with other devices operating at this frequency when using the antennae
listed in the Antenna Specification table. Any changes or modification to
the product not expressly approved by Digi International could void the
user’s authority to operate the device.

j Caution: This Part 15 radio device operates on a non-interference basis

Antenna Description

. 30cm
Type Deskip Dipole Antenna Extensioord
Part number DC-ANT-24DT DC-ANT-24DP DC-ANT-E-24DP
Gain 18 dBi 2 dB -.5dB

MEI 232/422/485 Switch Settings

These swithes setheMEI (multiple elestricalinterface) lne protocol on the serial

interface.
Switch Setting
Function
1 2 3 4
EIA-232 Up Down | Down Down
EIA-422/485 full- duplex Down Up Down — If up, termination.
EIA-485 half-duplex Down | Down | Up — If down, notermiration

13
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DB-9 Connector

*If switch 4 is up, termination.

If down, no termination.
Up/On , 1| j II

Down/Off

EIA-422/485 EIA-485

EIA-232 Full-Duplex___Half-Duplex

DB-9 Connector

The figure ad @bleprouvde informaion onDB-9 pin oriertation and pin assgnmerts.

DB-9 Pin Orientation

Pin 1 Pin 5
QOQQQ
OVeeee/ O
Pin6 Pin9
14 Digi Connect SP HardwareReference
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DB-9 Pin Assignments
Pin | EIA22 | Lol | HaDuplex
1 DCD CTS- Not usel
2 RXD RXD+ RXD+
3 TXD TXD+ TXD+
4 DTR RTS Not used
5 GND GND GND
6 DSR RXD- RXD-
7 RTS RTS+ Not used
8 CTS CTS+ Not used
9 NA TXD- TXD-

JTAG Interface

The Digi ConnetSP DevelopmerKit is provided withthe caeopened, providing access
to theJTAG interface which mates i a JAG debuggeplug (for example, the Maaigor
Ravenincludedin thekit). Seethefollowingtable for pn assignmerns onthe JTAG adaper
block provided

JTAG Debugger Connector Pin Assignments

Pin Pin Pin Pin | Pin | Pin | Pin | Pin | Pin | Pin | Pin Pin Pin Pin
1 2 3 4 5 6 7 8 9 10 11 12 13 14

VCC+ |GND |/TRST |[GND |TDI |GND | TMS |GND | TCK |GND | TDO |/SRST |VCC+ |GND

15
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Power Jack

Digi Connect SP JTAG Debugger Connector

Power Jack

The Powe Jack is a barrelonneabr tha acepts %o 30VDC +/- 5%. The pckis labeled
as P1 onthe devebpmern board. The fdowing table shows the padrity of the powerjack.

Power Jack Polarity

Contact Polarity

Center +9 to +30 VDC

Outer Ground
The following figure schematically regsents th@olarity of the power jack.

16 Digi Connect SP HardwareReference
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Power Jack Polarity, Schematic

17
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GPIO

Programming
Considerations

C HAPTEI R 6

This chaper dsausses programmingpreideraton for the Digi ComectSP an Digi
Connect Wi-SP adl the NSB20processa it is based a.

General Information

Downloaded fronDatasheet.su

The NS720 processor sygorts B general prpose I/0 (GPIO) pirs, some éwhich are
reserveddr specific function@nd some dwhich can be customized.These pins falinto
three catgories:

m  Thoselabded “Resered’ inthefollowing table are ddicaed toaspecfic use
and must_no be repogrammed, or the unit maynaot operate corredly. Often,
thesepins ae notconnectd to externa interfaces.

m  Thoselabeled“Allo cated” in the following tabe are expasedto an external
interface and alocatal to a spedic useby the software butcan becustomzed
safel with cade malifications.

m  Thoselabeled“Availabde” are exposedto an externainterface notcontrolled
directly by thesoftware andcan be cusimized.

19



GPIO

GPIO Registers

20
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Two regsters,namedPORTA and PORC, governthe 16GPIO pns. Eat regiser is
respansible far eight pins, ard each GPIO piruses tle following four bitsto compleely
descrbe its belavior:

m  Mode(CMODE)

m  Direction (CDIR)

m  Speial functon (CSF). Ths is only applicable to PORIC.
m Datavalue

The first three hits desaibe the fundionality of the GPIOpin. Thedatabit provides tle

current valie ofthe pinwhen read and allows controif thevalue ofanoutput pin when
written

In orderto configure a jin as éher aGPIOinputor GPIO aitput, the correspondng bit
positionsin the appropriak regster musbe configured acordngto the informaion in the
following tabke:

GPIO Configuration
Input Output
— CMODE =0 - CMODE=0
- CDIR=0 - CDIR=1
— CSF=0 — CSF=0

Sine each registecontrok 8 GPIOpins, it is sdest D readthefull 32 bit registe, modify
the bis correspoding to the pin, ard thenwrite thefull 32 bits ba&. In this way the
behavor of aher GPIO s will bepreserved.

For moreinformation regarding the drmatandprogramming of the GPIO regists, see the
NS7520 Hardware Reference.

Digi Connect SP HardwareReference



GPIO Pin Use

GPIO Pin Use
. . External o
Register Bit Category Interface Description
PORTA7- PORTAO Reserved NA NA
PORTCY7 Reserved NA NA

Used as a powerdiicator (always on). It could
be reassignedsa general pyrose LED. It
PORTC6 Allocated Conrr;iticég) the mustremain aGPIO outpufor the LED to
opegate orredly. The LED is lit when the

signal is dogic "high."

PORTC5 Available Conneted tothe It shoud be configured as @PIO input.
reset button.

PORTC4- PORTCO Reserved NA NA

LEDs

General information
The devicesaver has two types of LEDs:

m  LEDs connead direcly to GPIO pins onthe pracesso ard controlled directly
in software

m  LEDs canecid to other rerdware caonponents (rormally the Ehernet
hardvare) al na direcly programmatbe by the operaing sysem

The deelopmentkit sypplies software t@ortrol the LEDs.This kehavor canoftenbe
modfied by manpulating the LED tatbe in the BSP ode See gpo.c for detals.

As with any GPO output, theGPIO regider must ke propely corfigured n order to assert
values onthe gn. The gpropiate hits shalld be @nfigured &:

s CMODE =0
m CDIR=1

21
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Flash

m CSF=0
About LEDs

The devicesaver has thre&EDs:

m  The green LED isvired diredly to the Ethern¢ hardwareand indcaes hat a
link has eenestabiished.

m  Theyellow LED iswired direcly to theEthernethardware and sigralEthernet
adivity.

m  The redLED is software progammabe. It iswired to processor ®IO regster
bit PORTC6. The LED $ wired b be adive high. The developmert kit software
isimplemerted by defadt sothat this LED refleds "powver" (ard is, therefore,
always lit).

Flash

General Information

Digi Connect SP and Digi Connat/i-SP deiceserves eachhave4 MB of flash memory
which is cantrolled by chip selectO, located atOx02000000.

Memory
Digi ConnectSP and DigiConnectWi-SPdevice servers each @16 MB of SDRAM
memory which is controkd by chip selctl, located at 0OxO0@®@OO in the processor
addresspace and aliased 0x0400000@nd 0x@B0O00000.The application program
(EOS is loadedat address 088080000.

22 Digi Connect SP HardwareReference
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Reset Button
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The devce savers tavea pushbuton cannectedto aGPIO pn. This pin is ramed
"/INIT." In the pocessarthe GPIO registerbit associad with "ANIT" is PORTC5. The
GPIOpin will readas high normisy, andlow whenthe buton is pushed. See "Reset
Button" on page 12 for the exernallocation.

23
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Specifications

AP P E NDI X A

Network Interfaces

Downloaded fronDatasheet.su

Digi Connect SP

RJ-45 conneaor
10/100Base-T
Half- and full-duplex sypport

Digi Connect Wi-SP

Standard: IEEE 8021b

DataRae: Up o 11 Mbps with automatic fallback
WEP (64bit ard 128-bit encryption)

WPA (Wi-Fi Praeded Access)WPA2/802.11
Frequency:2.4GHz

Moddation: CCK (11/5 Mbps),DQPX (2 Mbps),DBPSK (1 Mbps)
Transmi power: 16 dBm typical

Receive sersitivity:

—  1Mbps: -2 dBm

—  2Mbps: -&® dBm

—  5.9Mbps:-87dBm

— 11Mbps:-82 Bm

Antenna connetor: RP-SMA

25



Serial Interface
m 10/100Base-T aut-sersing

m  Half- andfull-duplex support

Serial Interface
One EIA-282/422485 switchselectade serial rt with full modem cortrol.
Data Rates (bps)

50, 110, 134, 150, 200, 300, 600, 1200, 2400, 3600, 4800, 9600, 19200, 38400, 57600,
115200, 230400

Flow Control Options

RTSICTS, XON/XOFF, None

Environmental

Digi Connect SP | Digi Connect Wi-SP
Ambient Temperature -40°F to 185F -4°F to 185°F
P (-40°C to 85°C) (-20°C to 85°C)
Storage Temperature -40°F to 25FF
9 P (-40°C t0125°C)
Humidty 5% to 90%
. 12000 feet
Altitude (3657.® meter)
26 Digi Connect SP HardwareReference
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Power Requirements

M echanical

Downloaded fronDatasheet.su

Specifications

Note: The Digi Connect SP and Digio@Gnect W-SP must be powered by
a Listed LPS or Class Il power supply rated 9-30 VDC, 0.37 A

minimum.

Digi Connect SP

m  Length: 3.876inches (9.846 cm)
= Width: 1.68 inches (4267 cm)
m  Height 0.99 inches (2537cm)
= Unit Weight: 2.290z(64.92 9

Digi Connect Wi-SP

m  Length: 3.876inches ( 9.846 am)

= Width: 1.68 inches (4267 cm)

Height 0.99 inches (2537cm)

Unit Weight: 1.9680z ( 55792Q9)

Antema: .408 @ (11.567 ¢

Total Unit with Antenna: 2.376 @ (67.359 ¢

27



Antennalnformation

Antenna Information

Antenna Strength

The following diagram demonstratthe strenth of thesignal receiedby the antennaon
both a horzontal ad verticalplane. Thediagram shows the magnetield when the
antennasin a vertcal postion. The redine represents theorizontal planeand the dotted
green linedrepresents the vetical plane. ¥ucansee inthe illustration that at90degees,

the signal strength is (as expectéd)

Radiation Patterns

Antenna Details

D':sr::trei)g?iin Dipole Desktop
Part Number DC-ANT-24DP | DC-ANT-24DT
Frequency 2.4~25 GHz 2.4-25GHz
Power Ouput 2W 1w
DB Gan 2 Bi 1.8 dBi

28 Digi Connect SP HardwareReference
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Specifications

D':\srétreig'r[]i?)n Dipole Desktop
VSWR <or=2.0 1.92 max
Dimensim 10.x108.5mm 105 x45 mm
Weight 10.59 11g
Connector RP-SMA RP-SMA

Antenna Restriction in North America

Only ankenrae of tle same tgelisted onthe FCCgrant,with equal or lower anénra gan,
maybe wsed withtheDigi Connect WA-SP

29



Antennalnformation
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Desktop Antenna Dimensions

600 +10

2.000

SCALE

1

105

Digi Connect SP HardwareReference
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Specifications

Dipole Antenna Dimensions
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RF Exposure State ment

RF Exposure Statement

32
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TheDigi Connet Wi-SP device complies viithe RFexposure limi forhumansas caled
out in RSS-1Q. It isexemptfrom RF ewaluation based on its gperating frequency of
2400MHz, and effective radatedpower d less tlan(<) 400 milliwatts. Ths woul be less
than be 3 wat requirementor amobile device (>20 cm sepraion) opeating at 2200
MHz.

In orderto comply with FCC RE exposure limits, dpole antema stould be loatedat a
minimum dstarce of7.9 inches (® cm) or more from the body of all pesons.

Digi Connect SP HardwareReference



Overlay Specifications

The following specificabnsare for the podud overlays.
Digi Connect Wi-SP
1550 R.020
Dia Connvecr Wi-SP
I.680
0945
R
[.344 \
@ 125
[.271
150
921
3100 ——= — 5 =
CLEAR WINDOW @ 275

Onuod EEL )’I‘J‘I \</ 3K 120

\
®
850 uy 30695
691 ¢ 642
O | wewee
235 J0A0EC6
129
4R 015
1100
1.390
Unit: inches
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Specifications
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Overlay Specifications

Digi Connect SP
R.020

‘Dg 580

]D)IGI (CON'NBCI‘ SIP
FRONT VIEW
SCALE 21
550
[.390
4X R.OI5 100
040
37A-1A
Ethernet 8to30VDC

©
D100
829 CLEAR WINDOWS

3N 064
LinIkQ Act O Power &4{

FRONT VIEW
SCALE  4:1
o Units: inches
[.255
34 Digi Connect SP HardwareReference
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Certifications

AP P E NDI X B

Theseproducts @mply with the following standrds.

FCC Part 15 Class A

Radio Frequency Interference (RFI) (FCC 15.105(a)

The Digi ConrectSP a Digi ComectWi-SPhave been estedand faindto comgy with
the limits far Class A digital devces pursuarto Part15 ofthe FQC Rules. These mitsare
desigred toprovide reasoable protetion aguinst harmfuinterferencewhen the equipment
is operated in a commertenvironment. This equipmentgerates, uses, and cadiede
radio frequercy enegy, andif not instaled and usedin accordance with thenstrudion
manualmay cause harmful ierferernce toradiocommuncatons. Operéion of this
equipment in aresidemial areaslikely to cause larmful interfererce inwhichthe user will
be rejuired to corret the interfeence ahis own expense.

Labeling Requirements (FCC 15.19)

Downloaded fronDatasheet.su

This devce mmplies wih Part 150f FCC rules. Opation is subgct b the following two
conditions: (1) ths device mayna cawseharmfd interfererce, aml (2) ths devce must
aaceptany inerferene received, ncluding nterference hat may cause undesired
operation.

35



Industry Carada

Modifications (FCC 15.21)

Changes or modicatians tothis equpmentnat expressy approved by Digi mayvoid the
user's authority to gperatethis equipment

Cables (FCC 15.27)

Shidded cades must be usedto remainwithin the Class A limitations.

|ndustry Canada

This digitalapparéus doesiot exceed th€lass A limits fo radio noise emissions from
digital agparats set otiin the Rado Interferene Reglations of the Caradian Departmen
of Communications.

Le present appaeil numerique n'emetpas @ bruts radioelectiques @passatiles imites
applicabkes aux appareils numaques de laclass A prescrites dansfRegemaent sur kb
brouillageradioekctrique edictgar leministere des Camunications du Careda.

36 Digi Connect SP HardwareReference
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International EMC Standards
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Certifications

The Digi Connect SP and Qi ConnecWi-SP meethefollowing standards.

Standards

Digi Connect SP

Digi Connect
Wi-SP

Emissions

AS/NZS 3548

AS/NZS 3548 CISPR 22

FCC Part 15 Subpart C
(FCC ID: MCQ-50M1312)

IC RSS 210 (IC:1846A-50M1312)

ICES-003
EN 55022
EN 61000-3-2
EN 61000-3-3
EN 301 489- 3
EN 300 328
VCCI

Immunity

EN 55024

Safety

UL 60950-1
CSA 22.2 No. 60950--1
EN 60950

37
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Revision D

Revision C
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Change Log

AP P E N D I X C
The following danges hee beemmade gice the lastelease of this document

Updaed Artenradrawing
Chargedartenna restiction in North America

Added produd weight

Changed RAM from 8 MB to 16 MB.
Added owerlaydrawings.

Added deskt@ artenra informaiton.
Added Ja@mn cetification.
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