


ITF Co., LTD.

 Establishment - June 25, 1999

* Location — Bucheon, Korea [South] -

* Core Product — SAW Filters [IF, RF, Notch, Band Reject Filters and
Resonators], Microstripline Filters, Ceramic Waveguide Filters

ITF CO, LTD. 102-701, 22, Samjak-ro, Ojeong-gu, Bucheon-si, 18 2 £ P EPE L RS
Fax: + 82-32-328-0544

www.itf.co.kr Gyeonggi-do, Korea, 14501 Email : itfsales@itf.co.kr
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SAW Filters for ISM Bands applications

Meters, loT, Home Alarm/ Security

1 Active ChfTrace 2 Response 3 Skimulus 4 MkrfAnalysis 5 Instr State

P 521 Log Mag 10.00dE/ Ref 0.000dE [Fz]
0.000 - - -

Fc Usable Bandwidth | Part Number Package Size
[MHz] [MHz]

169.50 0.20 F1693 5050
315.00 0.30 F3156 5050
345.00 0.80 F3451 3838
426.00 1.00 F4266 3030

428.00 16.00 F4282 3030

433.92 1.70 F4339 3030

-50.00
1 Center 433,92 MHz IFBI 70 kHz Span 50 MHz | Cor|[]

433.92 0.34 F4335 3030

433.92 0.34 F4336 3030

Centre Frequency — .92MHz
= quency —433.9 433.92 0.34 F4337 3030

mUsable Bandwidth - 0.34 MHz 4L47.40 0.60 Fs472 5050

mInsertion loss —1.50 dB
447725 0.30 Fa47X 3030




SAW Filters for ISM Bands applications

Meters, loT, Home Alarm/ Security

1 Active ChiTrace 2 Response 3 Stimulus 4 Mkrfanalysis S Instr State

P 521 Log Mag 10.00dE/ Ref 0.000dE [F2]
10.00

»1 868.3000000 MHz -3.4353 dB
7 61.0000000 MHz -50.303 dB
0,000 7 635000000 MHz -51.437 o
. 4 266.3000000 MHz -43.35% dB . .

5 G67.2000000 MHz -25.519 dB Usable Bandwidth Part Number Package Size
& £69.5000000 MHz -22.189 dB
7 70.3000000 MHz -25.353 dB
& 571.5000000 MHz -40.336 dB [M Hz]

-10.00

-20.00 15.00 F457X 3838

—-30.00

7.00 F8661 3030

-50.00 0.60 F8687 3030

-&0.00

1.20 F8688 3030

=F0.o0

14.00 F8694 1411

-20.00

-50.00 == 2.00 F8695 3030

1 Center 362.2 MHz IFEW 7 kHz

eady | Svo | 2017-07-19 14:50

1.40 F8695 3030

26.00 Fo157 3030

mCentre Frequency — 868.30MHz
0.22 F9162 3838

mUsable Bandwidth-0.60 MHz
6.00 F9181 1411

mInsertion loss —3.50 dB 7.00 F9231 3030




SAW Filters Applications [WiFi]




SAW Filters for WiFi applications

Router, Gateway

us 4 Mkrjanalysis 5 Instr State

Usable Bandwidth
[MHZz]

2403~2481
2400~2483.5
2402.5~2481.5

2402.5~2481.5

Span &00 MHz [T !

Meas | Stop | ExtRef | Ready | Sve | 2017-09-05 13:37 |

mCentre Frequency — 2,442MHz
mUsable Bandwidth — 82MHz

Part Number

F2G48 [LTE Band 7/40 coexistence]

F2G49 [LTE Band 7/40 coexistence]

Package Size

1411

1109




SAW Filters Applications [Set Top Box]




SAW Filters for Set top box applications

Set top box

=10.00
-15.00

mCentre Frequency — 826.50 MHz
mUsable Bandwidth —312.00 MHz

Fc
[MHz]

826.50 MHz

698.00~703 MHz

Usable Bandwidth
[MHZz]

312.00 MHz

298.00 MHz

Part Number

F8262

M16025_PSo1

Package Size

3030

3030



SAW Filters Applications [Automotive]

ElectronicToll Collection Shark Fin Antenna

RKE




SAW Filters for Automotive applications

Remote keyless Entry

1 Active ChfTrace 2 Response 3 Stimulus 4 Mkrfanalysis 5 Instr State

P 521 Log Mag 10.00dE/ Ref 0.000dE [Fz]
0.000

Fc Usable Bandwidth | Part Number Package Size
[MHZ] [MHz]

315.00 0.30 F3156 3030
433.92 1.70 M17011-PSo1 3030
433.92 0.34 F4335 3030
433.92 0.34 F4336 3030

433.92 0.34 F4337 3030

447.725 0.30 F447X 3030

-50.00
1 Center 433,92 MHz IFEI 70 kHz Span 50 MHz ST B |1

868.30 0.60 F8683 3030

mCentre Frequency — 433.92MHz

/ N
A

| mUsable Bandwidth - 0.34 MHz
j/

mInsertion loss —1.50 dB




SAW Filters for Automotive applications

Shark Fin Antenna

1 Active Ch{Trace 2 Response 3 Stimulus 4 Mkr/Analysis 5 Instr State

P 521 Log Mag 10.00dE/ Ref 0O.000cE [F3]
10,00

1 1.533000000 GHz -1.2454 dE
$24.0000000 MHz -25.047 dB
2E.0000000 MHz -22.323 dB

2

2

§ peme b e Fc Usable Bandwidth | Part Number
§ Lo ok mitn o [MHz]

S i uim [MHz]

0.000

-10.00

e 1,575.42 2.00 F1GsC

- 1,575.42 2.40 F1GgN

-40.00

~50.00 1,583.50 55.00 F1Gs5S

-£0.00

1,583.50 45.00 F1GgP

-70.00
i

-50.00

-90.00 = b SDARS

1 Start 300 kHz IFEIN 70 kHz Stop 2 GHz [
F ¢ Sec | 2014-07-15 11:01

Fc Usable Bandwidth Part Number
e [MHz]

mCentre Frequency —1,583.50MHz 2,332.50 25.00 F2G3D

mUsable Bandwidth — 45MHz

2,332.50 25.00 F2G3A

" ainsertion loss —2.50 dB
. mInsertion loss — 2.50 2,332.50 25.00 F2G3E [insertion loss — 0.65 dB]

Package Size

2016
1411
1411

1411

Package Size

3030
3030

3030




SAW Filters for Automotive applications

Shark Fin Antenna

5 < Mkrfanalysis 5 Instr Stabe

Fc Insertion Loss Part Number Package Size
[MHZ] [dB]

1,575.42 o0.7dBat F1G5R 3030
824 ~ 960MHz
1.2dBat

1710 ~ 1990MHz

1.2dBat
2110 ~ 2170MHz

Antenna for GPS and NON-GPS frequencies like CDMA, LTE, WCDMA

mInsertion Loss
mInsertion Loss ( 17120 ~1990MH
mInsertion Loss ( 2110 ~ 2270MHz ) —1.2

| mAttenuation (1572.42 ~ 1578.42MHz ) —18dB




SAW Filters Applications [Repeater]

Distributed .:. i -
Antenna System : —
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SAW Filters Applications [Repeater]

LTE Direct RF Filters

[CH1S21 LOG 10 dB/REF -24.85 dB 1 a000adB Q000000MHz

PRmM HiMarl

BW 21535874
nt 706985144
Q328
1loss:|-25111

RF

- E
b

CENTERO7000000MHz SPAN75000000MHz

mHigh attenuation

i =High Selectivity for RF Frequency [from 700 ~ 950 MHZ] |jr - \
=No [F filters, mixers, VCOs required 7

Harmonics
« No VCO

« No IF FilterY , * Simple!!
- No Mixer « Without Harmonics




SAW Filters Applications [Repeater]
Dual [ Triple IF Band SAW Filter

10 dB/REF -25 dB 1 a000QdB Q000000MHz
10 dB/REF -25 dB 1: 0000QdB Q000000MHZz

START60750000MHz STOP90750000MHz

mHigh attenuation

¥ mTwo or Three SAW Filters integrated into one package

i/ educe part count and simplify assembly with Dual/Triple IF SAW
| PSS p plity Y




SAW Filters Applications [Repeater]

SAW Notch Filters and Band Reject Filters

Active Lhjlrace £ Response JSUmulus 4 MiajAnalysis S Instr State

»UE 521 Log Mag 5.000dE/ Ref 0.000dE [F2]
5.000

1 Active ChiTrace 2 Response 3 Stimulus 4 Mhkrfanalysis 5 Instr State

P 521 Log Mag 1.000dE/ Ref 0.000dE [Fz]
Trz 571 Log Mag 10.00d8/ Ref -245.8mdE [Fz]

1 rigm s T o0
$ 17375000000 Gz -2.4717 de "l+1 220.0000000 MHz -32.746 dB Trl: Pass ||
4
s

- 4700000000 MHz -2.3782 Trz: F
S itioons SE BN ® 7240000000 Mz -3.1565 Ea res rass
) . -1.000 7ES.0000000 MHz -3.739%9 —
mean: -2.4335 d 4 7§2.0000000 MHz -5.0521
s.dev: 19.672 m ] 751.0000000 MHz -15.550
p-p: 80.600 mdE . 832.8888388
5700000000

>

o & -10.00
Center 2,0425 GHz IFBW 70 kHz Span 400 MHz [e7] '

Start 70 MHz IFBM 70 kHz Stop 900 MHz




SAW Filters Applications [Repeater]

Hybrid Filter Module

5 Instr State

,,,,, —~ PASS FoainLow | #Atten: 16 B Ext Gain: -21.00dB __ BW: 20 MHz{100 RE)
10 dBld Ref 30.00 dBm
Log
LA E N E R & R 3 - a4 dBm -
a4 374 dBe 3545 dBc
[ EE R ENE N ]
snesvsane =
sSasessee
(AR N R LR ¥ ]
eravsane
seescsen
J— foee
2632 26321 || start 600 carrier Stop 600 carrier e T,
IRes BW 16 kHz TimeLen 140 Sym § Res BW 16 kHz TimeLen 140 Sym ".o-”- \'\_
s S
Chl Spectrur 1 Error Summary P S
1o espy ffZ) Center 1.745 GHz Span 100 MHz
#Res BW 100 kHz #VBW 1 kHz Sweep 2.4665s
Total Carrier Power  19.43 dBm/ 18 02 MHz ACP-IBW
Lower Upper
Carrier Power Fiter  OffsetFreq  Integ BW dBc dBm dBc  dBm  Filter

19.43dBm/ 18 MHz i 2000 MHz 1802MHz 3777 1834 3882 -1938 OFF

,I\n Mﬂn l/w i fiq . W’ I Jw. ‘\W‘ﬂ W ”u\hﬂ‘W }h |

F

Span 150 MHz !

aGSM, WCDMA, LTE
mAvailable within 700 ~ 2100MHz band

;gﬁq%smé)all S|75e compared with cavity filter - examples 3omm X

mCombining dielectric BPF and SAW filters
mExcellent selectivity

Filter Module Filter Module

mLow time delay ( ~ hundred nsec) 2-modu|e Cascade response




SAW Filters Applications [Defense]




SAW Filters Applications [Defense]

Narrow SAW filters

-10.00
100 MH=z

-40.00

.l hurﬂl 4

-70.00 lli.ll JH‘.,MN
Ir)(]I ..'I |I‘ ‘ |II I.I‘m'*w.
I r[. |\h‘_r.ﬂ-' L| H |
-90,00 " ‘I"I | J ll
WY
-100.0 Ly

mHigh attenuation
mLow loss
mNarrow SAW filters

l'." N
i n’ll |I| rll“ 1|'

!
i .»\'ﬁ'lh H f g
1 P‘[|f|"l| ‘| ‘

u

Span 10 MHz el !
Meas | Run | ExtRef | Ready | Sve | 2016-05-03 11:07 |

SAW Notch filters

-10.00

-40.00

mLow Group Delay IF Band Pass Filter

mCustom Usable reject band
uSAW Notch Filters

Meas | Stop | ExtRef | Ready | Sve | 2015-09-08 17:10 |




SAW Filters Applications [Defense]

Low loss IF Filters High Skirt RF Filters

L Activs ChyTraos 2 Renirde 3 Samoke 4 MofAnalysd 5 Indkr Stake

' i
il
el

g ! "

-1 LJ

Iy
iy e
|

IFPEW T kHe

Eved | Ready | o[ 2007-06-22 14:08

mLow Loss 8.5dB
mExternal matching 5o single-ended operation
{ mHigh Skrt

mLow Loss 2.2dB

mNo matching 5o single-ended operation

mSmall size [S7070 package]

mHigh Skrt, no shoulder at a right side
mSmall size [S5050 package]




Stripline Filters Applications [Defense]

=10.00

=15.00

—-40.00

-40.00

Stop 6 GHz Cor [
Meas | Stop | ExtRef | Ready | Sve | 2018-05-16 17:03

 3.55GHz RF Microstripline Filter  3.45GHz RF Microstripline Filter (High Skirt, Simulation)

« Ceramic thin film substrate (10.omm X 7.7mm X o.5mm ) «  Ceramic thin film substrate (12.omm X 12.o0mm X o.5mm )
+ RoHS Compliant + RoHS Compliant




Ceramic Waveguide Filters Applications [Defense]

sis 5 Instr Skate

-10.00

=40 .00

-20.,00 3‘5
i Frequency / GHz
Meas | Stop | ExtRef | Ready | Sve | 2018-04-30 13:59 |

+ 7.5GHz Ceramic Waveguide Filter 3.5GHz Ceramic Waveguide Filter

+ Surface Mounted Module Package ( 47.00 mm X 8.00 mm X Surface Mounted Module Package (38.62 mm X 22.09 mm X
4.00 mmM) 7.01mm )

« RoHS Compliant RoHS Compliant




Ceramic Waveguide Filters Applications [Defense]

Q factor and size




SAW Filters Applications [Defense]

Resonators for Gas, Temperature Sensor applications

Substrate material - Quartz and LiNbO,
TO39, SMD and DIP package for packaging 4 devices in one package




Capabilities monthly

* SMD type
* DIP type [thru-hole]

Shift
1 Shift

2 Shifts

3 Shifts

DIP




Strengths

n 10 days, we ship
customized IF filters.)

In 3 weeks, we ship \

customized IF filters.
5Year Warranty

In 60 days, we do
customized RF filter4

In 6 weeks, we do
customized RF filters

. Warrant
Mass Production Stage Y

Engineering Stage




This certifies that the Quality Management System of

ITF CO., LTD.Go}o] Ejof
(102-801, Bucheon Techno Park) 22, Samjak-ro, Ojeong-gu, Bucheon-si, Gysonggi-do,
Korea 4715 #-3A AT 4% 22(4AF, F A2 %3 102 F 901 T)14501

has been audited in accordance with
the Rules for registration scheme for ISO/TS16949:2009
and found to be in conformance to the following standard:

1ISO/TS16949:2009
Scope of Registration

ITF CO., LTD.

Manufacture of Surface Acoustic Wave(SAW) Filter and Surface
Acoustic Wave(SAW) Resonator

Y gvHEE, 29 B4 FA7)9 A=
Exclusions: Product Design
Rogistration Date:  November 09,2016
Expiration Date: September 14,2018
IATF Certificate No: 0223502
ASC Certificate No: 2015A358

» Development and Manufacture Design, Development and Manufacture of
oustic Wave(SAW) Filter and wustic Wave(SAW) Filter and

Acoustic Wave(SAW) Resonator $ Acoustic Wave(SAW) Resonator

I
1S0/TS16049:2000

\ :4_4
General Manager: ‘Z'JM"?
China Jiuding Automotive Supplier Certification Co., Ltd.
Znongren Building, Jia10, Chaowal Street, Cheoyang District, Beljing P.R.China

Thia certificate is the property of CASC and must be retermed upon requess. To keep the vald of resis
manstipy To vt at ww cxse certcom and ww atigitalover

Version: A Reviskon Date: Nooe

ISO 9001 ISO 14001

Certificates



We are looking forward to a long and fruitful business relationship.





