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Development of WiMAX Module

& B NEIRAE K o R X
Masahito Kamimura Masamitsu Ogasawara Takefumi Fuura

& KN iz R OHE — | L
Masaru Yachi Kazunori Nakada Yugo Sugizaki

2 B
KEY 2= VIEE/NA VWIMAXHE K IEEE802.16e-2005) |2 #EHL L 72 FESERZR M T WIMAXEBEEY 2 -V Th b,
PERNh & IR L CEIRIRE HIPH 2 —30~85C £ TR L, EAMEH & 1852 L 7 A #ipH 2 B PRI ISR IS T & %,
F72 ERIEA R MO ARG DED D > 7-WIMAX N T A NEREY 2 — VENZHERT L2 2128 0D, WIMAX
WEZEGIZEHTRLEE 2 -V o> Tnh,
INELCREER A DA ZE S 72 PCI Express Half Mini Card¥ 14 XA Z AL, &7 7 —27 v 7, &Ea Z7BUSEE, A
FEARIANT I HRL L 7o TR OB W RE 2 58 L T\ %,
Abstract
This module is a WiMAX communication module for industrial devices, that conforms to the mobile WiMAX
specifications (IEEE802.16e-2005).
In contrast to conventional products, the operating temperature range was expanded to -30 to 85°C, and so can be used
in any possible outdoor temperature.
This module easily carries out WiMAX communication because a WiMAX driver is installed in the module, instead of the
host device as is conventional.
The compact size of the PCI Express Half Mini Card was adopted, so that it can easily be installed in a device, and the
module is equipped with the advanced functions demanded by the market especially for embedded systems, such as remote
firmware upgrades and remote log acquisition.
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Table 1 General specifications
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Fig.1 WiMAX module
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Fig.2 WIiMAX module hardware block diagram
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Fig.3 WIMAX module software block diagram
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RBW 30.000 kHz CH Freq: 2.600000000 GHz
T8 Trig: Free Run

Gate: LO  Input: RF

G Profile:10 MH
IFGain:Low #Atten: 30 dB (Elec 0) Ext Gain: -16.56 B Radio Device: MS

Ref 10 dBm

Center 2.6 GHz
#Res BW 30 kHz

Span 20 MHz

#VBW 10 kHz Sweep 55.87 ms
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Fig.4 Spectrum
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Fig.6 FER curve
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Table 4 Downlink throughput

Center Freq 2. 600000000 GHz CH Freq: 2.600000000 GHz
ut RE o) Trig: Free Run AvglHold: 2/10 Profile:10 MHz
i #Atten: 30 dB (Elec 0) Ext Gain: -16.56 B Radio Device: MS

Non Avg/Pk Results

RCE (EVM) liQ Measured Polar Vector
ot Excluded)

-34.23dB

Frequency Error:

29 Hz
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Fig.5 Constellation and flatness
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AL WEN HER A [Mbps] | BGwME [Mbps]
QPSK 1/2 3.06 3.17
QPSK 3/4 4.58 4.75

16QAM 1/2 6.11 6.34
16QAM 3/4 9.11 9.50
64QAM 1/2 9.10 9.50
64QAM 2/3 12.20 12.67
64QAM 3/4 13.70 14.26
64QAM 5/6 15.20 15.84
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Table 5 Uplink throughput

i HsEAS # [Mbps] | HEwfiE [Mbps]

QPSK 1/2 1.62 1.68
QPSK 3/4 2.43 2.52
16QAM 1/2 3.23 3.36
16QAM 3/4 4.87 5.04
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- Windows 7/Vista/XP

- Linux
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- Windows CE
- Android
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BE - B

AFE : Analog Front End

API : Application Program Interface

BBIC : Base Band Integrated Circuit (\\— 2% FIC)

CPE : Customer Premises Equipment (JIA & 2EHL - Ay 3 % @EHE)

DC/DC : DCDCz2 ¥ /N—%

DHCP : Dynamic Host Configuration Protocol

DL : Down Link (T 1)

FEM : Front End Module (70> h > FEY 2—)b)

FER : Frame Error Rate (7L —24 X5 —L—})

IC : Integrated Circuit (H#7%[H§%)

IEEE : Institute of Electrical and Electronic Engineers (FE5.ET-54)

I/F : Interface (f >~ % 7 = —A)

LDO : Low Drop-Out regulator (fiH4:L ¥2 1L —%)

MAC : Media Access Control (X 7«4 7 7 7 & AHllf)

MIMO : Multi Input Multi Output (% AJ1%H77)

MPU : Micro Processing Unit (¥4 7 10 70+ v )

M to M : Machine to Machine

OFDMA : Orthogonal Frequency Division Multiple Access
(BARAW T ELET 7 2 A)

OMA-DM : Open Mobile Alliance-Device Management

OS : Operating System

PCI : Peripheral Component Interconnect (7> ¥ o — % JHHLiR/N A 7 —

*77F %)

PHY : PHYsical Layer (#¥/&)

PLL : Phase-Locked Loop ({1 [E1#)

PMU : Power Management Unit (Eifz=> )

QPSK : Quadrature Phase Shift Keying (PUR7AHI{RA2Z57H)

QAM : Quadrature Amplitude Modulation (T AZHRIEZEF)

RAM : Random Access Memory ([F;7 7 A X E1))

RF : Radio Frequency (#5750

RH : Relative Humidity (FHx{1E)

ROM : Read Only Memory (Fis it LEH A E))

RNDIS : Remote Network Driver Interface Specification

SDIO : Secure Digital Input/Output

TCP/IP : Transmission Control Protocol / Internet Protocol

UL : Up Link (EV)

USB : Univesal Serial Bus (= 3—4 )L - 2 1) 7 )L - )NR)

WiMAX : Worldwide Interoperability for Microwave Access
(A< R)
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