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WiBro&2 4x4 MIMO-OFDM detector 7%
WCDMASE& PN Canceller system 7}

TDM HH X 7|(ST-TDM5500) TU O|C|0{ Y&
ATSCE DTV Exciter/ACU 7|j'&

SBM(Soft Bank Mobile)0j| PN Canceller ME Y&
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O|sSt7=

0 CDMA/W-CDMA L1

o AlS0IE|/2H/MEFIE 2=
© ‘Wibro MIMO Detection 7|8

O PNC/ICS 7|5

o W-CDMaA M Z2EE BM7|5

© Giga-bit transceiver 7| &

AT F
' Spin Telecom

H/W 7|=

O FPGA Altera/Xilinx

o D3P MEXET|=E

o cPCI AHE|?|=

© Giga-bit Ethernet 2|&
o & ADC/DAC 2|8

o PCB Attwork 7| &

d&stIE

© ATSC 8-V3B Encoding/Modulation
© DVE-TZ2 Encoding/Modulation

o DTV Exciter AHSHIH? | =

o Adaptive DPD 2|2

S/W 7|1=

© Device Driver on Embedded Linux
o TCR/IP
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'FPN canceller (PNC) F

N 2
(m]
« YUt RF FH 7| : 47| ¢teLto] =AE|= MSE Q2 FE10] MH|A X|Hoj| S
v" C}4=9| NB(Node-B)Q| M7} +=4E H20x OCHE T4
v FZH 7| MH|A X9 2 g4 handover F 0| k|0 BIEHSE handover 2/, M EE X35}
* PNC 47| : $AlE|= C}=2| NB A3 5 S & NB AMSE MEHSIo S|
v CtQ| NB M3 7 $=AE[0E MH[A X|H0jl&= StLte] NB M= 0 =X
v EEa% handover WX|, MSEH gyt
m PNCE nZEUTOM LIEIL}= PN pollution 2X[Qf §5Q177F B2 S&sH X|HojA{e] F2=HSH AUkt
SH7| X2 Qlot MSEH XNt EHE sl ASt= %X 9| solution XS

\ ® ICS 7|5 EAfsie] £42 dX| 7|53t LTEO| St SA7|5 HS )
| Ad forn | O PNC 2t 2a2|F
' Een o ZH7I0IM £ 4E|= Node-BAIS
\ i ’ ‘11; f‘rjee . IEﬂ'.A_IIII gtl _E_&I'
o i ETN ¢ S7E Node-B {5 & M=
!, - Y free | (Auto/Manual)
. / i s RNC o MEHEINB MSE= Orf2 S, Lt
| [] x| NBA SO0 A= pilotM =S H|
— . PNCEH7| A7|X]|= -y o
"mj el : Em At = 57
A\ ETTIN o PNC 4%|A] Ch40] NBAIS7} 441
| o [ W ee | | ] E|= XG0 ME S7|7] MH|2 x|
” ‘ i T | A0 form | HoM = StLte] 7[X[ =2k =4
k g / PNCEATI 0y 39 e | | A0 fort | > 2E 2% handover &X]|, E} NB
' <l S =i o ELQT FMXIY H| x|
AN forn
= B7|X|2 I A free ' * 9_II=-|I NB HRE kizyl' {I'AJOIEE
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PPN canceller
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¢ PNCBICS 27| X 8Al
Hand-off 2 SEHH0| WAIBHX| &1 318t 3}
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Im

o 71X SMAIQAMAFIE) M2 Sap Soi

¢ U =22| Softbank MobiletjM EEHAEE TH,
x| opa| chA Y

O Digital IF

o IFCHO)|M ICS 7|5 =W

o CIXE2 I/Q X E S £2[5l0{ PNC 7|5 +=H
Q Cell Searching

# Slot synchronization : P-SCH &AM

¢ Frame Synchronization : S-SCH &AM

¢ CPICH EhAM : 5Et7|X| == CPICH EhAM

& Tracking : =4I Pilot Al =7 F=H

# Channel Estimation : =2l pilot & FH

Spin Telecom

S') ALEY F

CPICH PN ID Generation
o 7hato] ACHE PN List A4
%M pilot 2

CPICH PN Generation
& M7 7|X|= PN ‘44

Pulse Shaping % channel H&

* HAHE 7|X|=2| =4 Pilot 159} SYUTH 4= /Y
M
o

X|&H trackingS E56)l cancellation =3

AFC
¢ 71X =t SA7[2| ElO|Y F7|1E HE
o SAHXY THEIe #4185 St
(®AH Z1x=2] pilot 1=9| HHZ Ec/lo S7})

RF 34|
¢ WCDMAZ}O| Node-B « UE A& Z7
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PPN canceller

Specifications
" OQOutdoor Type

[PNC-W20
! |

| Fllazent
i~

" Indoor Type

-r':-'-,".-\,.

S') AU F

Spin Telecom

*  Specifications(Indoor Type)

Frequency Range 2,150~2,170 MHz 1,960~1,980
Max. System Gain 75dB +2dB 70dB +2dB
Max. Output Power 100mW (+20dBm) 20mW(+13dBm)

-40~-80dBm@RSCP

Max. Input Power(ICS) = -30~-90dBm@RSSI

< 12.5% (UMTS) (@Max. Power)
< 8% (LTE, 64QAM) (@Max. Power)

< -35dB (@Max. Power)
< 8us(UMTS) / 4.5us(LTE)

Max. Input Power(PNC)

Error Vector Magnitude

Peak Code Domain Error
System Group Delay

Shutdown Level

(@ Output Power) 2 23dBm > 16dBm
PN 4% 55 15dB @ Min. 15dB @ Min.
PN AHH| 71

(multi-path Z$t) 4EA/1FA 4EA/1FA
PN M= 7|5 Auto/Manual Auto/Manual

PN M 7|=
(PNC Operation Range)

RSCP (-40~-80dBm) | RSCP (-40~-80dBm)
Ec/lo (>17dB) Ec/Io (>17dB)
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(Digital TV Repeater)




[IDTVR (SU8) - Exciter
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Digital TV STP*

AMTEY 3
s_ Spin Telecom
AL AL = O \
= WEIoIM HIHE Ws Mu|AE A2
& =2 Mt 2YXAS Hot7| s
HI-_+_II-|:||
oo o
- HEIO FAH A Lo AX|x|of B3HE S5t
HENSE WRE NS2 HYM & 55
@] DTVR-Exciter/ACU

. 2Ol U I WEFAH ATSC EES E48Hs
Digital TV 54| &H|

. C|X|Y MSHE|S cohsts sHAl XHH| 2 A

X 7|58 U HEES HE

« BZE SMPTEL} ASI 3;1&!9_ Az E 8VSB *|_<?_E
#3314 L}, VSBLH S -,?-?Jil RF AlS
EZ8l1 C}E FOi4 (o2 HEsH0] IHES

- B XxE| X|At1} 8VSB 4 g% SMPTEL} ASI
BEENSE He

- HEZXE CIEHSt= Exciter?l HPA, BPF2
TEEIH, MEE HIS I8 ol =2 = AEY

« Adaptive DPD 7|5 Ex|
> AH|A =S¢t ¢l0] AMPL} Filter?| L3} 2
SE0| OIS SIS XN YO HHH,
WAl AR ET HojE & UEE
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\'DTVR (SUiE) - Exciter

Adaptive DPD

@] DPD (Digital Pre-Distortion)
« Linear DPD : Channel Filtere] M= H
¢ Non-linear DPD : AMPQ| H|MAH o=
«  Manual DPD : Linear/Non-linear 2 5 X|215}H, AL X} Q=S Exciter LHE 0f| A adaptation X 2|

5 RFA300A ZHH| S 0|23 MXE HO|E2 Y2 H %

-

— Eé," (Lookup Table
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& AF (TR Filter HHAl)
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S, sudus

Spin Telecom

*  Linear DPD |,

__________________

from
|FEC encode:

oL ae<>

Arbitrary
Mag.
Grpdelay

Filter &

Time/Phase

231

AMAM
AMPM

LT

Non-Linear

el

Py

e

HPA Mask
(100W) Filter

ng...,.i

Lower Chisntiel
Upper Chanmel

Aty Crarmed Minsh Tt

5wk
Y Gk

s
{0
| e
WS
A e

St

a4 Do Frvay v S
Lowar Channal
Uppar Channal

A Charvmi Mash, Tast

Linear DPD XX

et AR BE | Tkt et

Linear DPD HE%
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'TVR (SLi™) - ACU ERRE

Automatic Control Unit

— — e — - — S =\ A i

P 4 S
m CIX|E %S AL HEfE HESID o|d{F & o, A
HEHS| Hojgtez B Qs US MHAE |§X|617] fItt EX|
m HEZXE EEhst= Exciter?l HPA, BPFE ME|/E Hl&32 2ol ’ 22 Mode - === ]
O|=3} o x 2 XK= M ki r EEEmET TR
|52t =2 K& 7
| - . | ——T——
w2} Seto| YEHu LT HEHE Z=2|510f O] LM of R E TEH - TX ON & OFF
> HAESH TX|E ol MH|A0]| o]do| YEE X2|TH = Mo 75 | - Fault Reset
L Hojge2 H1 + AUTO Change over (F <« 0fH])
- 4 * TX-A, B ANT SELECT
y o =MAEH Normal / Abnormal
=SE 314 ‘ Indication
* Total fault
ZHAl B EA] | - TX Alarm
IOAR Tt 7|l « TX ON & OFF Indication
Iy Unit E RF OUT :7 (Indication) | + AUTO, Manual, Local, Remote

470~75MH2 1 100w « TX PS NORMAL

+ AUTO CHANGE OVER LAMP
+ TX-A, B ANT USE

* Local / Manual, Auto

RFIN
470-752MHz

E o
- * Remote / Manual, Auto
o » Total fault
AITBstor « Exciter A, B fault
* TR PA fault

* TX output Reflect fault
* TR PA temp fault
SET I Alarm 7|5 | < TX output low(80%), high(120%) fault
* PA power supply fault
SN EF U BLUEHYE 7|5
P ]  Output Power/Reflect Power
ACUJTCU™ ¢ (Uncertainty: 4% or less)
« =M SNR

4 oyt W Susoiyun

Supaly nit
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FDTVR (SW4%) - specifications

Output Frequency
Output Power
=3 7HHHH 2| (Analog Attenuator)
Frequency Stability
SNR
MER
Shoulder distance

Carrier suppression(CW)

Harmonics

Power Consumption

20

35

35

50
35(70)

6.4

55
35

50

dBm
dB
PPmM
dB
dB
dB
dB
dB
ns
dB
dBc/Hz
dB
Deg
dB
PPmM
dB
dB
w

S) ALY E

Spin Telecom

ACU

717 Hy
=0[(Height)
70| (Depth)
T (Weight)

LCD Panel &
Key function

M2 SERE

Control Key

Fault LED
Exciter #1,#29} 1/F
HPA #1,#2 1/F
Switch 2 & I/F
PSU #1, #2 I/F

Power Monitor I/F

Ak2| Controller S

19inch Rack Type
3RU 0|35}
400mm 0|3}

5Kg 0|3}

LCD

KEY+LED

TX ON, TX OFF, RESET, EXCITER CHANGE,
AUTO, MANUAL, LOCAL, REMOTE

TOTAL, EXC-A, EXC-B, PA, P/S, VSWR
RS-232C(D-SUB 9Pin)
RS-232C(D-SUB 9Pin)
RS-232C(D-SUB 9Pin)
RS-232C(D-SUB 9Pin)
RS-232C(D-SUB 9Pin)

RS-485(D-Sub 9Pin)
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\IJVB—TZ Exciter IR

N e
7|=0| S&urAlo| TV ol DVB-TE 3}%+3} \ o o =)
T -T= =2 [ = o = g E ol e
=" °" HE5H7| W20, 7|&E LA RCH LO|=0f
m OFDM diAlo 2 HXSIH, BCH+LDPCZ xij'd 3Tl Zstn MEEE0| 30% 7F2F Skak
@] ATSCE Exciter ER7|=3 HIZ S E [EYAQl m of=2|7} 9 ofr|O SOflA{= OF= DTV CHst
DVB-T2£ Modulator 7jj20f] < I =27} &7| I 20, DTVe| == K=k
Al 2 o HI-
@ Standard : Compliant ETSI EN 302 755 v1.2.1 OfOI 2 2 DVB-T28 Exciterg 4%, 7HZ
\ < 4
*  Operation Diagram *  System Shapes
[amed]
T2 system
— b Bi
TSor Input In : , N
m put Interleaved Frama OFM | A1 to .
oy | g [ posig || Coangse [} i [ gecain | A |
L | T L Ly, Modulaion | A

]
Rear Panel‘

f‘nnl‘rnl/l\llnnil‘nr
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\FbvB-T2 Exciter

S) ALY F

Spin Telecom

*  Specifications .

PLPs

PLP Constellation
Constellation Rotation
FEC Type

Guard Interval
PAPR

FFT Mode

Carrier Mode
Carrier Band Width
Pilot Pattern

MER

T2 MI Inputs
Control

SFN

RF IN/Out

RF Frequency
Output Power

<8

QPSK, 16QAM, 64QAM, 256QAM
Normal, Rotated

16K, 64K

1/32, 1/16, 1/8, 1/4, 1/128, 19/128,19/256

Tone Reservation

1K, 2K, 4K, 8K, 16K, 32K

Normal, Extended

56,7 8
PP1,PP2,PP3,PP4,PP5,PP6,PP7,PP8
240

x2 DVB-ASI, x1 Gigabit Ethernet
Remote: 10/100 Ethernet, Local: x2 RS232
Internal GPS, External 1pps

RF out, RF Monitor, AMP/BPF Couple
470 ~ 806

Typical: 0, Max: 5, Min: -20

MHz

dB

MHz
dBm

ELTHYF LH/7IE 271




) fiE/71% 2 g

TDM Digital Modulator




'FTDM Digital Modulator OF

i _ o — . i —
@ DVB-SHZAZ UE5t= £/4 DMBE Digital Modulator
@ Time Multiplexed CDM A S & £=415}0{(from PC) DVB-S 11 Z0j }2} FEC % QPSK HX =
IF/RF M3 E &3
[® ASI QIE{H| 0| A XS
3 J

*  Specifications

Features

Output Frequency 7 140MHz £ 1MHz(IF) 1476.5MHz £1MHz(RF)
Serial Output Support DVB-ASI

Output range 0 ~-20dBm(IF) -20 ~ -60dBm(RF)
Output Spurious -55dBc at fc = 25MHz(IF) -55dBc at fcx25MHz(RF)
Input Signal Time Multiplexed CDM

Output Impedance 75 Ohm

Symbol Rate 16.384Mbps(Input) 18.432Mbps(Output)
Modulation Type QPSK

CH.EA 32(1 pilot + 31 broadcasting) CH.EA

Error Correction Code Shortened RS Code(204, 188) Convolution Code(1/2, K=7)
Interleave Convolutional Interleave

Roll Off 0.35 Root Raised Cosine

Reference Clock Internal and External Selected

CW mode CW mode On/Off Selelct
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WAPA
(WCDMA Air Protocol Analyzer)

& AUYY 3
) Spin Telecom




S, ALYy E

[FWAPA (W-CDMA Air Protocol Analyzer) ) Lo

; )
m 3G 0|3 S MO UTRAN(UMTS Terrestrial Radio Access Network)Z UE/NB A}O| 2]
Uu(UMTS Air Interface)?| MM E £
— UEQL NB Ato|Q] B E H|of M Y traffic DO|E{E HA|ZICE M, monitoring Sl= HX|
m 8 cellsOj| CHslf 16 UEs7tX| = A]0f| monitoring
@ 4 cellsof] Cjst HSDPA Al SQ} 4 UEsOf| L3t HSUPA Al 2EM2 X2
< 2

*  Specifications

A
LEee .
M o
— K
o) : B ! |
— '<->3 Node-B

¥

Node-B /
Ant. UEs /

WAPA
M;:::A:A ,r:::r.mnm-':(.'_. ../
| '.’]"l e .- I
ol ; :
&~ [
User VI nterface ;j. ,[:;[ o nl”['ﬂ \‘.E‘r I
S D e N

ELTHYF LH/7IE 271

D\
N



S) ALY F

Spin Telecom

'FWAPA (W-CDMA Air Protocol Analyzer)

“ WIPU (I/F Processing Unit) |,

“ WRPU (RF Processing Unit) ,
e T e ] Comment

1920~1980MHz Uplink
Input .
2110~2170MHz Downlink
Sensitivity -103dBm
FA 3FA UL/DL ZtZt 3FA
Control RS-232
Output 69.12MHz IF
FA 2 BW 5MHz

WACU (Control Unit) I BEN=E

m“

CompactPCI® Standards 64bits

FPGA EP4SE530 Altera Stratix IV-1EA
Ethernet Gigabit Ethernet
TMS320C6416 1EA
DSP Module
TMS320C6455 1EA
Aux. Controller EP3C120 Altera Cyclonelll

“ DCPU (Digital Ch. Processing Unit) J&- - =
m“

6U CompactPCI® Dual Quad-Core Intel® CompactPCI® Standards 64bits
FormFactor Xeon™ Processor Blade
FPGA EP4SE530 Altera Stratix IV-1EA

PCI CompactPCI® Standards Ethernet Gigabit Ethernet
Memory Host Memory: 4 x 2GB SO-RDIMM TMS320C6416 1EA
Ethernet Gigabit Ethernet DSP Module TMS320C6455 1 EA

HDD HDD : 250GBytes Aux. Controller EP3C120 Altera Cyclonelll

@ATLHE LH/7IE 20
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Modules

( DSP/CPU modules )




| 'Ilod ules MR

DSP Modules

m Texas Instrument AlC| 11 S DSPE AI2X} 7jUA|AEQ AXSIO] AFR2S £+ QR E HEE TEMAM BE
m 24, YA, TMO|SEN So| NsHa|of Xt

—

Eo0
o —

* SD6416/6455

m TMS320C6416

TMS320C6202 TMS320C6203

Clock Rate 1GHz(8000MIPS) Clock Rate 300Hz(2400MIPS) 300MHz(2400MIPS)
On-chip RAM 1Mbytes On-chip RAM 128Kbytes 512Kbytes
EMIF 64bit EMIFA/16bit EMIFB EMIF 32bit EMIF 32bit EMIF
SDRAM 166MHz SDARM SDRAM 133MHz SDARM  133MHz SDARM
DDR SDRAM Not support EDMA 4 channel DMA 4 channel DMA
EDMA 64 Independent channel EDMA T 32 bit/16 bit 32 bit/16 bit
HPI 32 bit/16 bit
McBSP 3 McBSP McBSP 3 McBPS 3 McBPS
UTOPIA 8 bit UTOPIA Not support Not support
Timer 3 32bit Timers Timer 2 32bit Timers 2 32bit Timers
Viterbi Decoder VCP(Over 833 7.95kpbs AMR) Viterbi Decoder Not support Not support
Turbo Decoder TCP(Up to 10 2Mbps) Turbo Decoder Not support Not support
PCI 32bit/33MHz PCI PCI Not support Not support
Ethernet Not support Ethernet Not support Not support
@ATEYFE AHM/7IE 270
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CPU Modules

DEE2IAIO] MPC860 T2 M ME AR50
HEH 7% £A F50) o8 BE
m Z}E 1/0 Device 5510 st=9f|of A U
Hoj7t o5t & 7

AR F
s_.)SD

in Telecom

* S3C6410-ARM11

(m]
(m]

AMoO| ARM11S AjEH3t T2 MM B E

U8 HEEA, 8 Lelo|ciof 77,
HESD, XI5 2%, YEYI Tl So=
orst 2

O H/W Specifications

H/W Specs.

Processor | Samsung S3C6410(ARM1176JZF-S, 533/667MHz)

¢ MPC860SR 50Mhz
¢ 16Mbytes 16bit Flash Memory Memory 1Gbit NAND
¢ 64Mbytes 32bit SDRAM Ethernet 2 port(LAN9221 driver)
¢ 10Base-T Ethernet : RJ-45 7" AUO(800 * 480), 16.7M color, NTSC Ratio:50%
¢ UART1 ( RS-232) : Molex-3 UART 7 port( Async:37]f Sync:47)
¢ BDM port : Molex-10 GPIO 674
¢ Mezzanine connector : 140pin * 2 Zigbee module Interface 1 port
JTAG e

e | MR | Power 3.3V DC /2A
— FLoMbytas — Embedded-Linux ( Kernel 2.6.28 )

s BEX 2|0 cHeh XL U AEY

GPIo . Efl-[:l?:tzs S5CC Keypad Al--g-xl-o“ gl-élj néll-'-g x-l EI

7-segment 5 U 5
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Spin Telecom

“I'Have a Question!!”

- Q&A
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