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Preface

Dear customer, thank you for choosing the HW 86052 Embedded Wireless LAN radio module. You have made
a good choice, since HW 86052 is a powerful and very versatile product that easily adds WLAN communication
to your application.

Hoft & Wessel aims for best customer satisfaction. In case of any problems with this manual or with our
products please do not hesitate to contact us. Your feedback will enable our specialists to solve your problems
and continually improve our products and documentation.

About this Document

This manual contains the hardware specification of the HW 86052 as well as all necessary information for a
successful hardware integration.

However, not all of the versatile features described in the hardware section are supported by the operating
system or standard firmware and may will require a software upgrade. Refer to HW 86050 Firmware Manual for
detailed information on software integration and configuration command reference.

Contact HOft & Wessel

For immediate assistance please address yourself to the H6ft & Wessel service line:

Telephone: +49-1803-232829
Telefax: +49-511-6102-411
Email: info@hoeft-wessel.de

If you have general questions concerning Hoft & Wessel Data-Unwired products you may directly contact the
Data-Unwired team:

Telephone: +49-511-6102-226
Telefax: +49-511-6102-437
Email: tol@hoeft-wessel.de

Latest revisions of all publicly available documentation and software downloads are available from our web-site
http://www.data-unwired.com.

If you are interested in H6ft & Wessel Group in general, please visit http://www.hoeft-wessel.com.

Address:

Hoft & Wessel AG
Rotenburger Strasse 20
D-30659 Hannover
Germany

0.90 - 01.12.2006



2.

DATA

IMPORTANT USER INFORMATION

Important User Information

NOTE:

This equipment makes use of radio spectrum and emit s radio frequency energy. Care should
be taken when the device is integrated in systems. Make sure that all specification within this
document are followed, especially concerning operat ing temperature and supply voltage
range.

Make sure the device is operated according to the |  ocal regulations.

The frequency spectrum used with this device is sha red with other users. Any interference
may not be excluded.

NOTE:

This equipment is sensitive to electro-static disch arge. Use an ESD-safe workstation for
handling and use suitable packaging.

UNWIRED 0.90 - 01.12.2006
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Introduction

Build around a 32bit ARM9 microcontroller system with SDRAM and NAND flash memories and a highly
integrated state-of-the-art Wireless LAN system the architecture of the HW 86052 features a full set of useful
interfaces for support of wireless communication services.

These include UARTSs, Ethernet RMII, USB, SD/MMC, SPI, SSI, 12C. In addition, peripherals can also be
accessed by memory mapped I/O on the processor bus interface.

The RF section complies with IEEE 802.11b/g standard for operation in the world-wide available 2.4GHz ISM
band. Any suitable antenna can be attached to the micro coaxial antenna connector.

With the standard application which supports bridging data between a serial port and the wireless network even
simple systems can be upgraded with WLAN connectivity in one fell swoop. The wireless system is completely
encapsulated and the required configuration is done through a simple text based command interface.

As the module is operated by an open standard Linux operating system, upgrading any functionality is quite
simple. Users can alternatively implement their own applications on the module and even modify the system
software down to kernel level if required.

Even complex applications can be hosted on the module, eliminating the need for an additional microcontroller.

Features

Host CPU

ARM920T, up to 180 MHz core clock

Memory

32 MByte NAND Flash, 32 MByte SDRAM, 1 MByte NOR Flash

Operating
System

Linux (Open Embedded)

Interfaces

High speed UART (2x), supports UART Modes RS232, RS485, IrDa, etc.
Ethernet 10/100 Base-T Reduced Media Independent Interface (RMII)
USB host (2x), USB device (USB 2.0, low/full speed)

MMC/SD card interface for memory cards

SPI (Master, Slave)

Digital Audio Interface

Two wire interface (12C)

General Purpose 10 (GPIO)

External Bus Interface (host, 6 address lines, 8 bit data, CS, IRQ)

WLAN

Embedded WLAN STA acc. to IEEE 802.11b/g, up to 54 Mbit/s air data rate
Very low power consumption

Infrastructure & Ad-Hoc mode

Transmit Power Control (TPC)

IEEE Power Save Mode (U-APSD optionally)
Rate Adaption

Security: WEP, WPA, WPA2

Encryption: WEP, TKIP, AES

802.1x

CCXv1

WMM

802.11d

Miniature coax antenna connector (Hirose U.FL)

Temperature
Range

-20..+70C

Supply
Voltage

3.3V nominal

RoHS

compliant

ETSI, FCC

compliant

0.90 - 01.12.2006




3.2

DATA

Block Diagram

INTRODUCTION

HW 86052

IEEE 802.11b/g

ETH MAC MAC, PHY (o)

USB Host A oo

USB Host B
Core Voltage

USB Device Regulator

UART 1 Voltage SV &

ARM920T-based Reset Controller
System UART 2 Microcontroller
Connector 32 kHz .. 180 MHz

UART Debug XTAL 32.768 kHz
slow clock

SRS XTAL 18 MHz

2C full clock

Sl NOR Flash 16bit
1MB

NAND Flash 8bit
32(64)MB
SDRAM 32bit
32(64)MB
UNWIRED
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MECHANICAL CHARACTERISTICS

4, Mechanical Characteristics

4.1 Dimensions
Parameter min. typ. max. unit
Length 47.0 mm
Width 37.0 mm
Height 3.0 mm
- with RF connector mated 3.5 mm
Component height top side 2.0 mm
RF connector mated height 2.5 mm
Component Height bottom side 0 mm
PCB Thickness 1.0 mm
Stacking height 3/3.5/4/4.5 mm
(varied by host side part)

4.2 Weight

Parameter typ. unit
Weight 6.8 g
4.3 Mechanical Drawing

RF Connector
RF Connector
/ (mated)

37,0

Component Area

System
Connector

| 8 0.90 - 01.12.2006



MECHANICAL CHARACTERISTICS

4.3.1 Images

Pred GhNe. TIIORIND

AW 8307021
LT
Il

iy

DO302E
[LEN

MM A Wasse AG

4.3.2 System Connector

Connector used on HW 86052

Manufacturer Type Part No.
AVX Elco Series 5046 24 5046 120 x00 829+

Connector to be applied on host side

Stacking height [mm] Manufacturer Type Part No.
3.0 AVX Elco Series 5046 14 5046 120 x30 829+
3.5 14 5046 120 x35 829+
4.0 14 5046 120 x40 829+
4.5 14 5046 120 x45 829+

DATA ((( UNWIRED 0.90 - 01.12.2006 9 |



INTERFACE DESCRIPTION

S.

Interface Description

5.1 Pinout
Section Function ype Name in in NAame Type Fynction Sef¢ti  on
SPI Signal Ground 1 2 |GPIO1/UHEN Ipu/O |GPIO1/USB Host Enable (Out) [GPIO
Chip Select 1/MMC Sense Ipu/O |SCS1/MSENSE 3 4  |GPIO2/UHFLT Ipu/O |GP102/USB Fault Detect (In)
Chip Select 0 [¢] SCS0 5 6 |GPIO3/BTPRI ipd GP103/Bluetooth Priority (In)
Signal Ground GND 7 8 |GPIO4/WLPRI O GPI0O4/WLAN Priority (Out)
Master In Ipu/O |SMOSI 9 10 |GPIO5/DTXDI Ipu GP105/Dbg Transmit Data (In)
Master Out 1pu/O |SMISO 11 12 |BOOTO/DRXDO Ipd/O |BOOTO/Dbg Receive Data(Out)Boot
Signal Ground 13 14 |BOOT1 Ipu BOOT1 Control
Clock [e] 15 16 [BOOT2 Ipu BOOT2
Ethernet Signal Ground 17 18 |LEDO (¢} RF LED LED
RMII Ref Clk Ipu 19 20 |LED1 O LED1
Signal Ground 21 22 |LED2 [¢] LED2
Tx Data O [¢] ETX0 23 24 |STATO [¢] Status Display 0 Status
Tx Data 1 [¢] ETX1 25 26 |STAT1 [¢] Status Display 1
Signal Ground GND 27 28 |PWDN Ipu Power Down Control
Rx Data 0 Ipu ERXO 29 30 |RSTN 10 Reset
Rx Data 1 Ipu ERX1 31 im Signal Ground Two Wire
Signal Ground 33 34 [TWD Ipu/O |Data Interface
Tx Enable [e] ETXEN 35 36 |TWCK O Clock
Rx Data Valid Ipu ERXDV 37 Xl GND Signal Ground UART2
Rx Error Ipu ERXER 39 40 |URXDO2 [¢] Receive Data Out (DCE)
Phy Reset [e] ERST 41 42 |UTXDI2 Ipu Transmit Data In
Man. Clock [¢] EMDC 43 44 |URTSI2 Ipu Ready To Send In
Man. Data 10 EMDIO 45 46 |UCTSO2 o Clear To Send Out
Interrupt Req. Ipu EMIRQ 47 m Signal Ground UART1
Multimedia  |Signal Ground 49 50 |URTSI1 Ipu  |Ready To Send In (DCE)
Card / SD Data 3 Ipu/O |MD3 51 52 |UCTSO1 [¢] Clear To Send Out
Card Data 2 Ipu/O |MD2 53 54 |UDTRI1 Ipu Data Terminal Ready In
Signal Ground 55 56 |UDRSO1 [¢] Data Set Ready Out
Data 1 Ipu/O 57 58 |URIIO1 Ipu/O |Ring In/Out
Data 0 1pu/O 59 60 |UDCDIO1 Ipu/O |Carrier Detect In/Out
Signal Ground 61 zm Signal Ground
Clock [¢] 63 64 |USCKIO1 Ipu/O |Synchronous Clock
Signal Ground 65 66 |URXDO1 [¢] Receive Data Out
Command [¢] 67 68 |UTXDI1 Ipu Transmit Data In
Signal Ground 69 70 Signal Ground External
Synchron. Tx Clock [¢] SCTXCLK 71 72 |BINTN Ipu Interrupt Request Bus
Serial Tx Data Out O SCTXDOUT 73 74 |BCSN O Chip select Interface
Interface Tx Sync [¢] SCTXFSYNC 75 76 Signal Ground
Signal Ground 77 78 |BWRN [e] Write
Rx Clk Ipu SCRXCLK 79 80 |BRDN O Read
Rx Data In Ipu  |SCRXDIN 81 82 [el\|s} Signal Ground
Rx Sync Ipu SCRXFSYNC 83 84 |BDO Ipu/O |Data O
USB Signal Ground 85 86 |BD1 Ipu/O |Data 1
Device Pullup control [¢] DPUCNTRL 87 88 |BD2 Ipu/O |Data 2
Bus sense Ipu DBUSSENSE 89 90 [BD3 Ipu/O |Data 3
Signal Ground 91 92 |BD4 Ipu/O |Data 4
Data neg. 10 DDM 93 94 |BD5 Ipu/O |Data 5
Data pos. 10 DDP 96 |BD6 Ipu/O |Data 6
USB Signal Ground 98 |BD7 Ipu/O |Data 7
Host A Data neg. 10 Signal Ground
Data pos. 10 102 |BAO [¢] Adress 0
uUsB Signal Ground 103 | 104 |BA1 [¢] Adress 1
Host B Data neg. 10 105 | 106 |BA2 [¢] Adress 2
Data pos. 10 107 | 108 |BA3 [¢] Adress 3
Power Supply Ground BA4 [¢] Adress 4
Supply Supply Ground 112 |BA5 [¢] Adress 5
Supply Ground Supply Ground Power
Supply in | 116 Supply Ground Supply
Supply in | 118 | Supply in
Supply in | | Supply in

10

0.90 - 01.12.2006




INTERFACE DESCRIPTION

5.2 Power Supply
A regulated power supply with nominal voltage of 3.3V is required for the module.
5.3 Data Interface
A large variety of interfaces are available. However please note that not all interfaces may be supported by
standard software. Refer to software related product documentation or contact Hoft & Wessel or your local sales
representative for details.
Inputs are pulled high or low by internal circuitry so that external pull-up, -down circuitry is not required. Unused
pin should be left open.
All GND pins shall be connected to system ground.
NOTE!
Most signals are 3.3 V CMOS level. Connecting perip  herals with other signal levels may
permanently damage the module.
531 Ethernet Interface (ETH)

For 10/100 Base-T Ethernet a MAC controller with Reduced Media Independent Interface (RMII) is integrated in
the module. An external PHY and XCO is required outside the module for Ethernet integration. A Davicom
DM9161A PHY in RMII configuration is supported by driver software.

Signal 1/0 Description
EREFCK Ipu Reference clock in (50 MHz bit clock from external XOSC)
ETX0 (@) Transmit data bit 0 out
ETX1 (0] Transmit data bit 1 out
ERXO Ipu Receive data bit 0
ERX1 Ipu Receive data hit 1
ETXEN (0] Transmit enable
ERXDV Ipu Receive date valid
ERXER Ipu Receive Error
ERST (0] Ethernet PHY reset signal
EMDC 0 Management interface clock out
EMDIO Ipu/O Management interface data
EMIRQ Ipu Management interface interrupt input
NOTE!

In order to ensure operation and proper EMC behavio  ur it is strongly recommended to follow
the DM9161A documentation for its integration, espe  cially what concerns PCB layout.

0.90 - 01.12.2006 11



INTERFACE DESCRIPTION

5.3.2 Serial Interface (UART)

Three UARTS are available: UARTL1 is full featured and includes all modem lead signals. UART2 includes TXD,
RXD and hardware flow control signals (RTS, CTS). DBU (Debug UART) is a two-wire UART used for access to
boot loader and Linux console only. UARTs 1 and 2 can be configured to support either RS-232 mode or
alternatively RS-485 or Irda.

Note that signal levels are 3.3 V CMOS and external line drivers/receivers are required for V.24 or RS-485
operation. UART1 is configured as data communication equipment (DCE) by default. USCKIOL1 is used as
software reset input by default.

Break conditions may invoke special functionality and should be used with care. Refer to HW86052 Firmware
Manual for details.

NOTE!

Connecting the module to a V.24 line without extern  al line drivers may damage the module.

DBU

Signal 1/0 Description

DTXDI Ipu Serial data from host to HW 86052, active low

DRXDO (@] Serial data from HW 86052 to host, active low

UART1

Signal 1/0 Description

UTXDI1 Ipu Serial data from host to HW 86052

URXDO1 (0] Serial data from HW 86052 to host

URTSI1 Ipu Hardware handshake from host to HW 86052, active low

UCTSO1 (@) Hardware handshake from HW 86052 to host, active low

UDTRI1 Ipu Ready signal from host to HW 86052, active low

UDSRO1 (0] Ready signal from HW 86052 to host, active low

UDCDIO1 Ipu/O Carrier detect modem lead signal, active low, output when configured DCE

URIIO1 Ipu/O Ring indicator modem lead signal , active low, output when configured DCE

USCKIO1 Ipu Clock for synchronous mode, software reset signal from host to HW86052 for
compatibility to HW86050, active low

UART2

Signal I/0 Description

UTXDI2 Ipu Serial data from host to HW 86052

URXDO2 @) Serial data from HW 86052 to host

URTSI2 Ipu Hardware handshake from host to HW 86052, active low

UCTSO2 (@] Hardware handshake from HW 86052 to host, active low

12 0.90 - 01.12.2006



5.3.3

5.3.4

5.3.5

5.3.6

INTERFACE DESCRIPTION

Universal Serial Bus Interface (USB)

Two USB 2.0 host interfaces are available, supporting low and full speed. Few external components are
required for USB bus current limit and fault detection.

One USB 2.0 device interface is integrated for low and full speed. Few external components help to implement
bus detection and pull-up control.

Signal 1/0 Description

HADP 1/0 USB host A data positive

HADM 1/0 USB host A data negative

HBDP 1/0 USB host B data positive

HBDM 1/0 USB host B data negative

UHEN (@) Enable output to drive power supply circuitry for USB host interfaces, active
low

UHFLT Ipu Fault input in case of overcurrent detection from USB host supply, active low

DDP 1/0 USB device data positive

DDM 1/0 USB device data negative

DPUCNTRL @) USB device pull-up resistor enable, active high

DBUSSSENSE Ipu USB device bus sense signal from peripheral to host, active low

Synchronous Serial Interface (SSI)

The SSI allows for support of audio codecs or other peripherals.

Signal /0 Description
SCTXCLK o] Transmit clock

SCTXDOUT o] Transmit data

SCTXFSYNC ®) Transmit frame synchronisation

SCRXCLK Ipu Receive clock

SCRXDIN Ipu Receive data

SCRXFSYNC Ipu Receive frame synchronisation

External Bus Interface (EBI)

With the external bus interface, memory mapped peripheral devices can be accessed. The bus width is 8 data
bits and 6 address bits, with chip select and interrupt signals.

Signal 1/0 Description
BAO..BA5 ®) Address bus

BDO0..BD7 Ipu/O Data bus

BWRN ©) write signal, active low

BRDN 0 read signal, active low

BINT Ipu Interrupt input, active low

BSCN ®) Chip select output, active low

Two Wire Interface (TWI)

A two wire interface allows for 12C devices to be connected.

Signal /0 Description
TWD Ipu/O data
TWCK Ipu/O clock

0.90 - 01.12.2006 13



INTERFACE DESCRIPTION

5.3.7 Serial Programming Interface (SPI)

The SPI interface can be used to connect peripheral devices. Two chip selects are available. SCS1 signal is
multiplexed with MSENSE signal which is the pin’s primary function, see section 5.3.8.

Signal 1/0 Description
SCS0 ®) chip select 0, active low

SCS1 O chip select 1, active low

SMOSI Ipu/O Data, master out - slave in

SMISO Ipu/O Data, master in - slave out

SPCK (@) clock

5.3.8 Multimedia / Secure Digital Card Interface (M MC/SD)

The MMC/SD interface allows for direct connection of memory card adapters. MSENSE signal is primary
function and multiplexed with SCS1 signal, see section 5.3.7.

Signal 1/0 Description
MSENSE Ipu Card sense input, active low

MCK ®) Clock output

MCD 0 Command output

MDO Ipu/O Data hit 0

MD1 Ipu/O Data bit 1

MD2 Ipu/O Data bit 2

MD3 Ipu/O Data bit 3

5.3.9 General Purpose Input Output Interface (GPIO)

GPIO pins are available for applications that require additional bit-wise inputs or output. Bluetooth Coexistence
Arbitration signals on GPIO3 and 4.

Signal 1/0 Description
GPIO1 Ipu/O General Purpose /0 1

GPIO2 Ipu/O General Purpose I/0 2

BTPRI(GPIO3) Ipd Bluetooth Priority Input (General Purpose 1/0 3)
WLPRI(GPIO4) 0 WLAN Priority Output (General Purpose 1/0 4)

5.3.10 Boot Control

If BOOTO/BMS is low or left open during Reset, the boot program in the Flash memory is started. If high, an
external boot sequence is initiated. Use BOOTO = high only if you are instructed to do so by Hoft & Wessel
personnel. Otherwise leave this pin open.

BOOT1 activates emergency software update when pulled low during hardware reset. In this case a USB
memory stick with the appropriate software image must be connected to one of the USB host interfaces. The
image is copied from the stick and programmed into the module’s NAND flash. A software reset is performed
afterwards and the system boots the updated image. Leave this pin open in normal operation.

BOOT?2 activates boot loader console on UART1 instead of DBU when pulled low during hardware reset. Leave
this pin open during normal operation.

Signal /0 Description
BOOTO/BMS Ipd External boot sequence initiation, active high.
BOOT1 Ipu Emergency update initiation, active low

BOOT2 Ipu Bootloader console redirection to UART1, active low

14 0.90 - 01.12.2006



5.3.11

5.3.11.1

5.3.11.2

5.3.12

5.3.13

INTERFACE DESCRIPTION

Control Interface

The control interfaces includes signals to control the basic functionality of the device.

Signal /0 Description
RSTN /0 hardware reset in/out, active low

PWDN Ipu power down (suspend) control, active low
Reset

HW 86052 hardware implements a reset controller that performs a reset on power on and in low supply voltage
conditions.

The Reset signal allows the module hardware to be reset directly from the host circuitry. In this case Use a
driver impedance low enough to overdrive the module’s onboard reset controller push-pull output. Make sure
the applied reset pulse length is at least 100ms.

On the other hand, host application hardware may use the signal generated from the onboard reset controller to
be put in a defined state at power up for example. Make sure the reset network impedance on the host
application is high enough to be driven by the reset controller through a serial resistor.

1KOhm
Reset | ‘ Host Controller Reset Input

Controller

RSTN

Equivalent reset circuitry on HW 86052

Power Down

The PWDN Power Down signal allows host circuitry to select the HW 86052 power mode. If asserted the
module will be switched from normal operation to power down mode. In this case the module’s processor is
stopped and most peripherals are powered down while volatile memory is set into self-refresh mode. This
results in a minimum power consumption. If the power down signal is deasserted the module will return to full
operation with minimum latency.

Using power down control instead of a power supply cycle avoids lengthy system boot times in cases where a
continuous or backup power supply is available. This is especially important in applications where instant-on
behaviour is required. Note that during system boot sequence it is not possible for the system to enter the power
down mode.

Leave this pin open if unused.

Status Signals

Status signals will indicate system state.

Signal /0 Description

STATO ®) High while system in reset, bootloader or OS boot, low when OS is up
STAT1 ®) High while system running, low while system in suspend state

LED signals

Used to control status LEDs.

Signal /0 Description

LEDO O RF LED, indicates WLAN radio state, active low

LED1 ®) General purpose LED1 out, active low

LED2 @) General purpose LED2 out, active low

Note that output's drive capability is limited and consider using external LED drivers. Refer to section 6.5.

0.90 - 01.12.2006 15



ELECTRICAL CHARACTERISTICS

6. Electrical Characteristics
6.1 Absolute Maximum Ratings
Parameter Remarks Conditions min. typ. max. unit
Input Voltage VCC Pin with respect to -0.3 3.6 \%
any 10 pin ground -0.3 3.6 \
DC Output any 10 pin 8 mA
current
6.2 Power Supply
Parameter Remarks Conditions min. typ. max. unit
Supply Voltage VCC 3.0 3.3 3.45 \
Voltage Ripple 100 mV
Voltage Rise at power on 5 ms
Time
Operating WLAN cont. receive 200 260 mA
Current sub-system IEEE PSM 10
cont. transmit 360 450
CPU varies with system 35 150 mA
sub-system load
Standby Current | Ta=25<C power down 1 mA
6.3 Reset Characteristics
Parameter Remarks Conditions min. typ. max. unit
Undervoltage VCC to GND VCC falling 2.59 2.67 \%
Threshold Level
Undervoltage 55.2 mV
Threshold
Hysteresis
Reset Delay power on or 0.9 1.1 1.4 S
undervoltage
External Reset RSTN driven 92 Us
Pulse Width low by external
circuitry
Output Current internal reset Uy=20V 650 HA
High Level RSTN | controller drives
external
circuitry
Input Current manual reset internal reset 2.2 mA
Low Level RSTN | from external controller drives
circuitry high level
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6.4

6.5

Radio Frequency Characteristics

ELECTRICAL CHARACTERISTICS

Parameter

Remarks

Conditions

min.

| typ.

| max.

unit

Standard
Conformance

IEEE 802.11b/g

Frequency range

2400

2483.5

MHz

Frequency
stability

-25

+25

kHz

Transmitter
output power

11b
11g

13
11

15
13

17
15

dBm

Antenna port
impedance

50

Ohm

Receiver
sensivity

Note 1

11 Mbit/s - 11b
54 Mbit/s - 11g

-85
-71

-84
-70

dBm

Receiver
maximum input
level

Note 1

11b
119

-4
-10

dBm

Delay spread
robustness

11b, 11 Mbps
11g, 54 Mbps

680
150

ns

Note 1 : 11 Mbps (54Mbps) data rate, 8% (10%) PER

IO Pins Characteristics

Parameter

Remarks

Conditions

min.

typ.

max.

unit

Input Low Level
Voltage

0.8

Input High Level
Voltage

2.0

Output Low Level
Voltage

lo. =8 mA

0.4

lo. = 0 mA

0.2

Output High
Level Voltage

lon =8 mA

VCC-0.4

lon =0 mMA

VCC-0.2

Output High
Level Voltage
LEDO

lon =6 MA

VCC-0.4

< << K<) <

Input Leakage
Current

Pull-up disabled

Input Pull-Up
Current

Vin=0V

VCC=3.0V

HA

VCC =345V

30

KA

Internal Pull-up
Value

200

kOhm
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ELECTRICAL CHARACTERISTICS

6.6 USB Transceiver Characteristics

Parameter Remarks Conditions min. typ. max. unit

Input Low Level 0.8 \%
Voltage

Input High Level 2.0
Voltage

Differential Input 0.2
Sensivity

<l <| <

Differential Input 0.8 25
Common Mode
Range

Transceiver to ground, each 20 pF
Capacitance line

High-Z State 0V <Vin < 3.3V -5 +5 HA
Data Line
Leakage

Recommended in each data line, 27 Ohm
External Series 5% tolerance
Resistor

Low Level Output RL = 1.425 kOhm 0.3 \%
tied to 3.6V

High Level RL = 1.425 kOhm 2.8 \%
Output tied to GND

Output Signal 1.3 2.0 \%
Crossover
Voltage

Transition Rise Slow Speed CL =400 pF 75 300 ns
Time

Transition Fall Slow Speed CL =400 pF 75 300 ns
Time

Rise/Fall Time Slow Speed CL =400 pF 80 120 %
Matching

Transition Rise Full Speed CL =50 pF 4 20 ns
Time

Transition Fall Full Speed CL =50 pF 4 20 ns
Time

Rise/Fall Time Full Speed CL =50 pF 90 111.11 %
Matching

6.7 Environmental Conditions

Parameter Remarks Conditions min. typ. max. unit

Operational -20 +25 +70 T
temperature

Storage -20 +80 T
temperature

Relative Non- 0 85 %
Humidity condensing
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7.1

7.1.1

7.1.2

INTEGRATION

Integration

Antennas

General Considerations

The antenna is the element that is responsible of radiating the radio frequency energy generated by the
transmitter and has to capture the energy emitted by other transmitters to feed it to the receiver of the HW
86052 module. Antenna design is among the most important topics of a module integration. It has big influence
on the coverage range of your product. With a poor antenna design your product will not have the full coverage
range of typical WLAN equipment. Many insufficiencies observed at radio systems can be solved with changing
a poor antenna with a good one.

Hoft & Wessel provides a set of antennas and accessories that can be used in many applications. Depending
on the physical constraints of your application it may require special antennas, such as internal or miniature
antennas. In depth RF experience is required in many cases. Contact Hoft & Wessel if you need assistance with
this topic. RF experts will be able to suggest antenna systems suitable for your application or develop
application specific antennas. Most important parameters of antenna systems such as return loss and radiation
diagrams can be measured to ensure antenna performance.

Basically, antennas shall be placed under the following considerations:

Internal antennas
may only be used with plastic housings
take care as some plastics are conductive and will attenuate RF signals
avoid shielding the antennas with metal objects or PCBs
keep the antennas far from electronic signals and components
be particularly careful with fast signals (like pC bus signals), if they come close to the antennas there is a
risk of receiver sensivity degradation by processor noise
mismatching may occur if antenna comes too close to plastic materials, this situation must be considered
when matching the antenna.

All antennas shall be placed
- so that few obstacle will be in the direct line of signals propagation
away from large metal objects
away from any electronic equipment
so that the antennas omnidirectional radiation plane matched the wanted radio coverage (i.e. monopole or
dipole antennas are usually required to be in a vertical position).

Antenna Gain

Both omnidirectional antennas and directional antennas provide an antenna gain, measured in dBi (which
means dB over isotropic radiator).

Omnidirectional antennas provide an antenna gain in the range of 0 dBi (quarter-wavelength monopole over
ground plane), 2dBi (half-wave dipole, coaxial antenna), 3..12 dBi (stacked elements). It is important apply the
same polarisation on both ends of a wireless link. Omnidirectional antennas will usually provide omnidirectional
characteristics in the plane perpendicular to the antenna axis, so they should usually be mounted vertically.

Directional antennas are mainly available as patch antennas or yagi antennas, providing gains from 3 to more
than 20 dBi.

Care must be taken if high gain antennas are used, as regulations limit the maximum antenna gain. Refer to the
valid national or regional regulations.
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INTEGRATION
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European Regulations (ETSI)

In Europe (ETSI) the maximum radiated power is limited to 20 dBm, which equals 100 mW. As the HW 86052
module has a maximum power output of 17 dBm the antenna system must not provide more than 3 dBi gain.
The antenna system consist of cable, connectors and the radiator itself. Assuming a cable loss of 2 dB, the
antenna may have a gain of 5 dBi maximum. A 10 dBi antenna may be used if cable losses are at least 7 dB.

The transmit power can be reduced by software down to 5 dBm. So higher gain antennas with gains up to 15 dB
may be applied. This enables significantly longer links when a similar antenna system is used on both sides.

US Regulations (FCC)

In the US (FCC) the maximum transmitter power for direct sequence systems is 30dBm (1W). The regulations
concerning the antenna gain are more complex (for information only, please refer to the latest specifications
from FCC as modifications may be applied):

Mobile or portable applications

If transmitting antennas of directional gain greater than 6 dBi are used the peak output power from the
intentional radiator shall be reduced below the above stated values by the amount in dB that the directional gain
of the antenna exceeds 6 dBi.

Fixed, point-to-point applications

System that are exclusively for fixed, point-to-point operations may employ transmitting antennas with
directional gain greater than 6 dBi provided the maximum peak output power of the intentional radiator is
reduced by 1 dB for every 3 dB that the directional gain of the antenna exceeds 6 dBi.

Take into consideration that the output power can be reduced by software down to 5 dBm.

Special Antenna Connectors

If external antenna connectors shall be applied in the host application, FCC rules demand the usage of non-
standard antenna connectors in order to prevent users to misuse the system attaching equipment that may
increase the output power above the specified limits. Antennas with SMA-R connectors may be used in this
case.

Take into consideration that the output power can be reduced by software down to 5 dBm.
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7.2

7.3

INTEGRATION

World-wide Usage of Radio Spectrum

The HW 86050 operates on the license-free 2.4GHz ISM band. This band may be used in most parts of the
world. However, regional restrictions may apply.

NOTE!

Refer to national regulations of the region wheret  he HW 86052 module shall be operated and
make sure the national requirements are fulfilled.

The HW 86052 can be configured to operate in ETSI mode using channels 1..13 or so-called world mode, which
includes operation on IEEE 802.11b/g channels 1 to 11. It may therefore be used in most parts of Europe and in
the United States of America and Canada, for example. Note that other regions may require a different channel
set.

Coverage Range

A wireless system’s range depends on quite a lot of physical parameters. Even for a well-defined system as
IEEE 802.11b/g a global prediction on the actual radio coverage cannot be given, as the influencing factors from
the surroundings are still most decisive.

For example, a dry mortarless construction may easily be penetrated by the WLAN radio signals, a concrete,
steel armed wall however may absorb or reflect most of the radio energy. Also human bodies will significantly
attenuate the radio signal if located in the path between transmitter and receiver.

In addition, reflections from objects of many kinds will effect multipath propagation. The signal on the direct path
and multiple reflected signals, which differ in phase and amplitude will be combined and superimposed at the
receiver. This so called fading effect results in interference and a potentially significant loss in signal strength.

A line-of-sight condition is desirable for best radio connections, however this is not a practical demand in most
cases. As few obstacles as possible should be in the direct path between transmitter and receiver.

Using low gain antennas will typically provide a range of some 20..60m inside buildings and up to 300m outside
buildings, depending on the environment.

Using high gain antennas will increase the range by a maximum of 100% for each 6dB of gain. This relation is

valid for free space environment and will significantly decrease in complex environments such as inside
buildings.
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TYPE APPROVAL

8.

8.1

8.1.1

8.2

Type Approval

Europe

The HW 86052 has been tested to comply with ETSI EN 300328" in a reference design and has obtained a
modular approval.

After design-in it is required to perform spurious emission tests as a subset of ETSI EN 300328 and to perform
EMC test according to ETSI EN 300 489-3? with the final application in order to verify EMC compliance. It will
usually not be required to perform complete radio tests during certification testing as the module test can be
applied.

Once approved and CE marked, the system may be operated in the EU countries without the need to have
country-specific approval test. However, a notification procedure must be performed in the countries of the
European Union, which has been performed by Ho6ft & Wessel for the HW 86052 module. Contact Hoft &
Wessel to assist you in conformance testing, approval and notification procedures.

EU Notification

The HW 86052 has been notified in the following list of EU countries and can be used without further actions in
those countries. Particulars towards local variations should be considered. The following table may give an
overview although information given here may change and can not be not guaranteed. Please refer to local
authorities.

Country Noatification Remarks on local variations

Austria in progress Special restrictions apply for outdoor usage.
Belgium in progress

Denmark in progress

Finland in progress

France in progress Restrictions apply in some departements.
Germany in progress Special restrictions apply for outdoor usage.
Greece in progress

Ireland in progress

Italy in progress Special restrictions apply for outdoor usage.
Luxembourg in progress

Netherlands in progress Special restrictions apply for outdoor usage.
Norway in progress

Portugal in progress

Poland in progress

Spain in progress

Sweden in progress

United Kingdom in progress

Other Countries

Please contact Hoft & Wessel for details.

22

! Electromagnetic compatibility and Radio spectrum Matters (ERM); Wideband Transmission systems; Data transmission
equipment operating in the 2,4 GHz ISM band and using spread spectrum modulation techniques; Harmonized EN covering
essential requirements under article 3.2 of the R&TTE Directive.

Electromagnetic compatibility and Radio spectrum Matters (ERM); ElectroMagnetic Compatibility (EMC) standard for radio
equipment and services; Part 3: Specific conditions for Short-Range Devices (SRD) operating on frequencies between 9 kHz
and 40 GHz.
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WLAN BASICS

WLAN Basics

Wireless LAN according to IEEE 802.11b/g operate on the 2.4 GHz ISM band (2.400 .. 2.483,5 MHz). The
applied modulation technique is Direct Sequence Spread Spectrum (DSSS) for 11b mode and Orthogonal
Frequency Division Multiplexing (OFDM) for 11g mode. A static channel selection is used, whereas channels
1..13 may be used in Europe and channels 1..11 in the US. The signal occupies a bandwidth of about 22 MHz (-
30 dBr), whereas the channel spacing is only 5 MHz. In a multiple cell network topology, overlapping and/or
adjacent cells using different channels can operate simultaneously without interference if the distance between
the center frequencies is at least 25 MHz. Thus only three non-overlapping channels are available.

The frequency channel that is used will be defined by the station creating a service set. In infrastructure mode
scenarios this usually is the Access Point. In Peer-to-Peer networks it is one of the involved stations that shall
create the service set. IEEE 802.11b/g recommends the operation on channels 1, 6, 11 or 1,7,13 respectively if
non-overlapping channels are required. The HW 86052 module supports EU channel set 1 to 13 with optional
802.11d regional code interpretation.

The HW 86052 client (not creating a service set) will scan the band for a beacon (passive scanning) and will
then send a probe request to the station sending the beacon. This will respond with a probe response. In case
the service set matches the client will continue sending an association request which will than be answered with
an association response. If successful, the client is associated to the Access Point or to the Peer-to-Peer station
resp. and is ready for data communication.

Air data rates of 1, 2, 5.5, 6, 9, 11, 12, 18, 24, 36, 42, 48, 54 Mbit/s are supported and will be continuously
negotiated by the involved radios according to the observed quality of the radio link, unless the auto-fallback
feature is disabled.

Usually a WLAN radio will have its receiver enabled all the time which will consume a significant amount of
current. IEEE 802.11b specifies a Power Save Mode. The WLAN client may disable its receiver and wake up
after a specified time, just to observe the APs beacon. The AP will buffer data that are to be send to clients
operated in power save mode and will notify the client in the beacon transmission if data are pending. Now, the
client may wake up in order to request its data and will fall back to sleep mode afterwards. Power Save Mode
must be implemented and enabled at both the client and the AP. Operation in power save mode will reduce
effective data rate and increase latency times. Power save mode parameters may be configured according to
the application’s demands on the client and the AP respectively.

WLAN traffic may be traced if appropriate equipment is at hand. Therefore it is strongly recommended to enable

security features such as WEP or WPA encryption. Refer to the AP documentation to find out more about your
AP’s security features such as hiding the SSID transmission or MAC filtering, for example.
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ACCESSORIES

10.

10.1

10.2

10.3

24

Accessories

Coaxial Adapter Cables

Adapter cables with U.FL plug to be attached to HW 86052 coaxial connector and SMA or SMA-R bulkhead jack
to attach an antenna or coaxial cable with SMA or SMA-R connector. For systems to be used in the US it is
required to use SMA-R (reverse) instead of SMA.

Connector A Connector B Length Outer diameter Order No

U.FL plug SMA bulkhead jack (f) 100 mm 1.32 mm 100891

U.FL plug SMA bulkhead jack (f) 200 mm 1.32 mm 100895

U.FL plug SMA-R bulkhead jack (f) 100 mm 1.32 mm E29777

U.FL plug SMA-R bulkhead jack (f) 200 mm 1.32 mm E29787

U.FL plug U.FL plug 100 mm 1.32 mm E29855
Antennas

Antennas with SMA or SMA-R connectors that can be attached to HW 86052 module
adapters. Contact Héft & Wessel if you require special antennas.

using coaxial cable

Type Description Connector | Gain Characteristics Order No
Swivel Antenna | | /2 dipole articul. | SMA (m) 2 dBi vertical polarisation, E29768
Type 241 0-45-90° omnidirectional
SMA I=90/111 mm

d=9.4mm
Swivel Antenna | | /2 dipole articul. | SMA-R (f) 2 dBi vertical polarisation, 103847
Type 241 0-45-90° omnidirectional
SMA-R I=90/111 mm

d=9.4mm
Swivel Antenna | | /2 dipole SMA-R (f) 2 dBi vertical polarisation, E29776
Type 144 articul. 0-45-90° omnidirectional
SMA-R I= 115/139 mm

d=134mm
Straight Antenna | | /2 dipole SMA-R (f) 2 dBi vertical polarisation, E29788
Type 331 straight omnidirectional
SMA-R I = 88 mm

d=5.8/10.6 mm
Straight Antenna | | /4 monopole SMA-R (f) 0 dBi vertical polarisation, tbd
Type 323 straight omnidirectional,
SMA-R | = 46 mm ground plane required

d =thd

System Connector

Surface mount connector for host application, fits to HW 86052 system connector.

Pins Grid Stacking Height | AVX Elco Part No Order No.
2x60 | 0.5 mm 3.0mm 14 5046 120 x30 829+ 107634
2x60 0.5 mm 3.5 mm 14 5046 120 x35 829+ tbd

2x60 0.5 mm 4.0 mm 14 5046 120 x40 829+ tbd

2x60 | 0.5 mm 4.5 mm 14 5046 120 x45 829+ 106490

END OF DOCUMENT
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