INTRODUCTION

We offer a complete line of Quality Frequency Control Products…Monolithic crystal filters, Discrete crystal filters, LC filters, Cavity filters, Duplexers, Diplexer filters, Preselectors and other frequency controlled  products, all backed with many years of experience in the telecommunication market.

Most customer requirements are essentially unique to their particular applications, requiring custom design products. Such products are available with the cost and delivery benefits of standard products and without sacrificing design flexibility. This is made possible utilizing advanced concepts in filter network theory coupled with the latest and most advanced software utilized in computer-aided design. (CAD).

In addition to standard products, we have designed and produced in excess of 2000 different custom filters for special customer requirements.

Our engineering stands ready to assist you with your custom requirements. Quotations and prototypes will be promptly provided to you.

QUALITY ASSURANCE

All phases of production, from Incoming to Final testing are monitoring and checked to insure the highest standards of Quality and workmanship are met. Workmanship standards include MIL-STD-454. OPT HELLAS quality assurance system incorporates the quality inspection system of MIL-I-45208 and ISO-9002.

Products

OPT HELLAS offers a complete line of Custom Designed and Standard Telecommunication Filter products. These products are designed in an environment that is competitive in design technology, cost and Quality.

We have both in-house capabilities to manufacture small and large quantities of products to support customer requirements. Manufacturing is supported by a documentation and quality assurance system that meets the requirements of our most demanding customer.

An overview of the products that OPT HELLAS designs and manufactures are shown below:

CRYSTAL FILTERS FROM 1.4 MHz to 150 MHz

· Monolithic crystal filters

· Discrete crystal filters

· SSB type crystals filters

· SMD crystal filters

LC FILTERS from DC to 1000MHz

( Low and High power)

· Low pass

· Band pass

· Band reject

· High pass

· Amplitude Equalizers

· Phase Equalizers

· Video filters (25 nsec typical)

DUPLEXERS and DIPLEXERS

· 66 MHz - 88 MHz

· 140 MHz - 175 MHz

· 400MHz - 520 MHz

· 700 MHz – 950 MHz

CAVITY TYPE FILTERS

· 66 MHz – 88 MHz

· 140 MHz – 175 MHz

· 400 MHz – 520 MHz

· 700 MHz – 950 MHz

PRESELECTORS

· 70 MHz to 500 MHz

FILTER DESIGN CONSIDERATIONS

Four different design technologies at OPT HELLAS to meet a wide variety of filter requirements. These technologies cover the frequency range from DC to 1000 MHz. these are:

1. MONOLITHIC CRYSTAL FILTERS

Monolithic crystal filters are usually smaller and more cost effective than discrete crystal filter because they use fewer elements for the same number of resonators. Monolithic crystal filters are available from 4 MHz to 90 MHz with relative bandwidths of 0.03% to 0.3% of center frequency.

2. DISCRETE CRYSTAL FILTERS

Discrete crystal filters are better design choice for very narrow or very wide bandwidths. The discrete filter allows more flexibility in the choice of network topology. This allows the design of networks that have sharp asymmetrical single sideband performance, wich is difficult to achieve with monolithic designs. Discrete crystal filters are available from 1.4 MHz to 150 MHz with relative bandwidths from 0.01% to 2% of center frequency as the design dictates.

3. LC FILTERS

LC filters can be designed for LOW PASS, BAND PASS, BAND REJECT. Different combinations of the above type filters (Lowpass - Highpass or two different frequency Bandpass filters) can be realized for DIPLEXER Filters. VIDEO FILTERS are realized using a combination of a Lowpass filter design with amplitude and Phase equalizers.

Lumped element constant construction (or helical resonators) is in the range of 0-500 MHz while semi-lumped construction is in the range of 500-1000 MHz.

LC filters usually represent the most cost effective design approach, except for very high stability requirements. LC filters do not have the stability of high Q of crystals filters or distributed-element filters, which limits their minimum bandwidth capability. The trade off is performance but are superior in very high power requirements.

4. CAVITY TYPE FILTERS

Cavity type filters have higher Q and therefore lower losses and more selectivity than LC filters. They also tend to be more stable than LC filters. The bandwidth of a cavity filter is determined by the size of the aperture between cavities. The larger apertures give more coupling and wider bandwidths. Cavity filters can handle high power requirements. Cavity type filters can be designed for BANDPASS, BANDREJECT Filters and DUPLEXERS.

FILTER TERMS

1. CENTER FREQUENCY (Fo): for bandpass or band reject filters – it is the arithmetic mean of the 3 db point frequencies. Also used as the design midpoint of the passband.

2. PASS BANDWIDTH (BW1): The difference between two cut-off frequencies at a specific attenuation level (-3 db or -6 db).

3. INSERTION LOSS: The amount of attenuation within the passband of the filter compared to the input signal level. May be measured at center frequency or within the passband limits.

4. RIPPLE: The wave like response in the passband of a filter, expressed in db. This usually means the peak to peak amplitude deviation within a specified range of frequencies in the passband.

5. ATTENUATION: Reduction of signal in transmission through a filter expressed in db.

6. STOPBAND ATTENUATION: A range of frequencies rejected or attenuated by the filter.

7. SPURIOUS: The specified minimum level of attenuation received by all nonharmonic related resonance of each crystal resonator within the filter network.

8. GROUP DELAY: The time taken for a narrow band signal to pass from the input to the output of the filter expressed in nsec or μsec.

9. DIFFERENTIAL DELAY: The difference between the maximum and minimum of the group delay over a specified frequency range or two specific frequencies.

10. SHAPE FACTOR: The ratio of bandwidths of two different levels of attenuation. That is: (Fo-F60)/(Fo-F3).

11. INPUT/OUTPUT IMPEDANCE: Impedance presented by the filter to the outside world. The normally have both resistive and reactive components. The impedance may be expressed in VSWR, return loss, resistance and reactance or magnitude and phase angle.

12. VSWR: The ratio between the voltage applied to a device and the voltage reflected or returned from that device when properly terminated.

13. INTERMODULATION (IM): Occurs when a filter acts as a nonlinear manner causing incident signals to mix. The new frequencies that result from this mixing are called intermodulation products. They are normally third order products. Out of band IM occurs when two input signals in the stopband produce an IM product in the filter passband. This IM is most prevalent in receivers. In band IM occurs when two closely spaced signals within the filter bandpass cause IM products. This IM is most prevalent in transmitters.

CRYSTAL FILTERS

· The Crystal Filters listed are representative of the many filters designed and manufactured during the past 20 years at OPT HELLAS. The specifications presented here have been achieved in production environment. New filters are designed by engineering and manufactured on regular basis. Therefore, if the desired frequency and specifications (electrical and/or mechanical) are not listed below, please call to discuss your special requirements.
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	XF-9594


	1.400
	3.0
	+/-   3.0
	4.0
	1.0
	60
	+/- 8.1
	
	
	50
	50
	-10/  +75
	75.5X25.4X28.5

	XF-5299
	3.600
	6.0
	+/-   1.8
	4.0
	1.0
	60
	+/- 43
	40
	60
	3000
	1000
	-55/ +85
	50.1X18.8X19.8

	XF-2716


	3.750
	3.0
	+/-   1.5
	5.0
	1.0
	60
	+/-  8
	
	60
	50
	50
	-40/ +70 
	76.2X40.7X15.9

	XF-9647


	4.300
	6.0
	+/-   20
	6.0
	1.0
	60
	+/- 35
	
	
	250
	680
	-30/ +70
	42X22.5X20

	XF-9744


	5.250
	2.5
	+/-  3.5
	4.5
	1.5
	60
	+/- 30 
	50
	60
	250
	250
	-40/ +85
	FK-20

	XF-5073


	7.168
	3.0
	+/-  0.6
	5.0
	1.0
	60
	+/- 1.5
	50
	60
	50
	50
	-60/ +70
	61.2X25.4X23.9

	XF-9595


	9.000
	6.0
	+/-  2.8
	5.0
	2.0
	50
50
	+/- 10
	50
	50
	400
	400
	-30/ +80
	41.7X19.3X15.9

	XF-9756
	10.000
	6.0
	+/-  1.5
	4.0
	1.0
	80
	+/-  6 
	70
	90
	1000
	1000
	-20/ +85
	FK-10

	XF-9596
	10.000
	6.0
	+/-  15
	3.0
	1.0
	60
	+/- 30
	80
	90
	6000
	6000
	-30/ +70
	44.5X5.9X16

	XF-9797
	10.685
	3.0
	+/-  6.5
	2.0
	2.0
	30
	+/- 15
	45
	60
	3000
	3000
	-55/ +85
	FK-10

	XF-9787
	10.700
	3.0
	+/-   4
	4.0
	1.0
	60
	+/-  8
	70
	80
	2000
	2000
	-0/  +70
	19X12.6X15.1

	XF-9788
	10.700
	3.0
	+/-   8
	8.0
	1.0
	60
	+/- 16
	70
	80
	4000
	4000
	-0/  +70
	19X12.6X15.1

	XF-9622
	10.700
	6.0
	+/-  10
	6.0
	0.5
	80
	+/- 25
	70
	80
	4000
	4000
	-30/ +70
	60.2X25.4X19.1

	XF-9794*
	10.700
	3.0
	+/-  15
	4.0
	0.5
	60
	+/-150
	45
	60
	1500
	1500
	-20/ +70
	42X22.9X15.3

	XF-9620


	10.700
	3.0
	+/- 100
	10.0
	1.0
	70
	+/-300
	
	
	50
	50
	-40/ +85
	59.3X25.4X19.1

	XF-9871*


	10.700
	7.0
	+/-  25
	8.0
	0.1
	65
	+/-100
	50
	80
	50
	50
	-40/ +85
	85X17.2X23

	XF-9623*
	11.000
	3.0
	+/-   9
	4.5
	2.0
	60
	+/-100
	
	
	1000
	1000
	-35/ +85
	FK-23

	XF-9822*
	11.000
	3.0
	+/-  12
	4.0
	2.0
	41
	+/- 25
	
	
	1000
	1000
	-35/ +85
	FK-10

	XF-9675


	11.500
	3.0
	+/-   8
	4.0
	2.0
	60
	+/- 19 
	70
	80
	50
	50
	-40/ +65
	40X20X13

	XF-9778


	11.500
	6.0
	+/-  18
	3.2
	0.5
	60
	+/- 45
	80
	80
	50
	50
	-40/ +65
	44.5X44.5X1.7

	XF-9580


	11.500
	3.0
	+/-  31
	5.0
	1.5
	60
	+/- 75
	60
	70
	50
	50
	-55/ +95
	37X26.5X19.1

	XF-2969


	11.500
	6.0
	+/-  41
	5.0
	0.5
	60
	+/- 80
	60
	75
	50
	50
	-40/ +80
	55.6X26X19.1

	XF-5181*
	12.500
	3.0
	+/-   9
	3.5
	0.2
	40
	+/- 45
	40
	60
	3400
	50
	-55/ +85
	FK-16

	XF-5180*


	12.500
	3.0
	+/- 10.5
	2.5
	0.5
	60
	+/- 28
	60
	70
	50
	2800
	-55/ +85
	FK-15

	XF-5475*
	12.500
	3.0
	+/- 10.5
	2.5
	0.5
	60
	+/- 28
	60
	70
	2880
	1000
	-55/ +85
	FK-15

	XF-5532*


	12.500
	3.0
	+/- 10.5
	2.5
	0.5
	60
	+/- 28
	60
	70
	50
	50
	-55/ +85
	FK-15

	XF-9699


	14.500
	3.0
	+/-   8
	3.5
	0.5
	45
	+/-21.5
	60
	80
	250
	250
	-40/ +85
	FK-10

	XF-9698


	14.500
	3.0
	+/-   9
	3.5
	0.5
	45
	+/-22.5
	60
	80
	250
	250
	-40/ +85
	FK-10

	XF-9762*


	14.500
	3.0
	+/-  12
	3.5
	0.5
	80
	+/- 34
	60
	80
	50
	230
	-55/ +85
	40X20X11

	XF-9800


	14.525
	3.0
	+/-  12
	3.5
	0.5
	80
	+/-  34
	60
	
	50
	230
	-55/ +85
	40X20X11

	XF-5298
	15.000
	3.0
	+/-  2.5
	4.0
	1.0
	80
	+/- 19
	60
	80
	3000
	3000
	-10/ +85
	50.5X19.3X19.3

	XF-9597


	15.000
	3.0
	+/-  18
	4.0
	1.0
	60
	+/-100
	25
	60
	50
	50
	0/  +70
	38.4X18X15.0

	XF-9598


	17.000
	3.0
	+/-  25
	4.0
	1.6
	30
	+/-62.5
	
	
	50
	50
	-40/ +80
	25.4X15.8X11.2


*SPECIAL CHARACTERISTICS:


   XF-9794 - Group Delay 4 μsec @ 3 db BW


   XF-9822 - Group Delay 60 μsec @ Fo+/-9 KHz

   XF-9623 - Group Delay 30 μsec @ Fo+/-9 KHz         

   XF-5180 – XF-5475, XF-5532 - Group Delay of  45 μsec @ Fo+/-9.0 KHz

   XF-5181 - Group Delay of  6 μsec @ Fo+/-9.0 KHz

   XF-9762 - Group Delay of  40 μsec max @ Fo+/-10 KHz

   XF-9871 - Group Delay of  3.0 μsec max @ Fo+/-15 KHz and 6.0 μsec max @ Fo+/-25 KHz
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	XF-2698


	18.100
	3.0
	+/-   3.0
	4.0
	1.0
	80
	+/-75
	60
	90
	4700
	4700
	-40/ +65
	38.4X19.3X13

	XF-9599


	20.000
	6.0
	+/-   1.8
	4.0
	1.0
	70
	+/- 20
	75
	85
	50
	50
	-30/ +85
	57.2X19.5X19.1

	XF-9600
	20.000
	3.0
	+/-   1.5
	5.0
	1.0
	60
	+/- 36
	60
	90
	1800
	1800
	-40/ +85 
	53.4X19.45X16.5

	XF-4758


	20.025
	6.0
	+/-   20
	6.0
	1.0
	60
	+/-19.6
	
	90
	1800
	1800
	-55/ +85
	FK-17

	XF-4759


	20.050
	2.5
	+/-  3.5
	4.5
	1.5
	60
	+/- 33
	
	80
	3250
	3250
	-55/ +85
	44.5X5.9X16

	XF-4316


	20.400
	3.0
	+/-  0.6
	5.0
	1.0
	50
	+/- 160
	60
	80
	50
	50
	-20/ +70
	38.4X18.2X13

	XF-9808*


	20.700
	6.0
	+/-  2.8
	5.0
	2.0
	45
	+/- 8.75
	
	65
	1800
	1800
	-40/ +80
	FK-06

	XF-9850*


	20.700
	6.0
	+/-  1.5
	4.0
	1.0
	45
	+/- 8.75
	
	65
	850
	850
	-40/ +80
	FK-06

	XF-9835*


	21.400
	6.0
	+/-  15
	3.0
	1.0
	45
	+/- 8.75
	60
	65
	850
	850
	-40/ +85
	FK-05

	XF-9842


	21.400
	3.0
	+/-  6.5
	2.0
	2.0
	45
	+/- 6.7
	
	
	50
	50
	-40/ +85
	FK-11

	XF-9766


	21.400
	3.0
	+/-   4
	4.0
	1.0
	65
	+/- 17.5
	80
	90
	1500
	1500
	-40  +85
	11X8.5X11.5

	XF-9839


	21.400
	3.0
	+/-   8
	8.0
	1.0
	60
	+/- 20
	80
	80
	50
	50
	-40  +85
	FK-12

	XF-9831*


	21.400
	6.0
	+/-  10
	6.0
	0.5
	70
	+/- 100
	60
	70
	1500
	1500
	-40/ +85
	FK-11

	XF-9783*


	21.400
	3.0
	+/-  15
	4.0
	0.5
	60
	+/-30
	
	80
	50
	50
	-20/ +70
	38.4X18.2X13

	XF-9750


	21.400
	3.0
	+/- 100
	10.0
	1.0
	60
	+/-150
	50
	70
	50
	50
	-20/ +70
	FK-11

	XF-9838*


	21.400
	7.0
	+/-  25
	8.0
	0.1
	60
	+/-150
	50
	60
	50
	50
	-40/ +85
	FK-11

	XF-5538


	21.400
	3.0
	+/-   9
	4.5
	2.0
	60
	+/-370
	
	
	50
	50
	-55/ +85
	44.5X16X15.3

	XF-9928


	21.450
	3.0
	+/-15
	3.0
	2.0
	65
	+/-35
	80
	85
	2300


	2300
	-40/+80
	FK-05

	XF-9916


	21.4865
	3.0
	+/-3.75
	3.5
	2.0
	45
	+/-8.75
	
	80
	850
	850
	-20/+70
	FK-05

	XF-9917


	21.4865
	3.0
	+/-10
	3.0
	2.0
	45
	+/-24.5
	
	60
	1800
	1800
	-20/+70
	FK-05

	XF-9840*


	21.650
	3.0
	+/-  12
	4.0
	2.0
	60
	+/- 80
	80
	80
	50
	50
	-40/ +85
	FK-12

	XF-9870


	22.500
	3.0
	+/-   8
	4.0
	2.0
	60
	+/- 100
	
	
	50
	50
	-20/ +80
	FK-12

	XF-5300


	25.500
	6.0
	+/-  18
	3.2
	0.5
	70
	+/- 90
	70
	90
	2800
	2800
	-35/ +85
	FK-18

	XF-5300


	25.500
	6.0
	+/-  18
	3.2
	0.5
	70
	+/- 90
	70
	90
	2800
	2800
	-35/ +85
	FK-18

	XF-5382*


	27.0208
	3.0
	+/-  25
	6.0
	0.5
	30
	+/- 10
	
	
	50
	50
	-20/ +85
	50.3X17.2X6.6SMD

	XF-5377


	30.000
	1.5
	+/-  28
	4.0
	1.5
	60
	+/- 70
	
	
	50
	50
	-55/ +90
	50.8X20.3X12.7

	XF-9843


	30.000
	3.0
	+/-  31
	5.0
	1.5
	70
	+/- 11.5
	30
	40
	800
	800
	-20/ +70
	2XUM-1

	XF-9827


	30.000
	6.0
	+/-  41
	5.0
	0.5
	15
	+/- 50
	30
	40
	1500
	1500
	-20/ +70
	2XUM-1

	XF-9833


	30.000
	3.0
	+/-   9
	3.5
	0.2
	20
	+/- 70
	50
	65
	50
	50
	-40/ +80
	25X15X10.5

	XF-5380


	32.768
	6.0
	+/-  3.8
	6.0
	0.5
	40
	+/- 16
	40
	40
	50
	50
	-25/ +85
	28X15.2X12

	XF-9967*


	37.500
	6.0
	+/-  35
	3.0
	1.5
	45
	+/- 150
	40
	60
	50
	50
	-40/ +70
	30X15X5 SMD

	XF-9769*


	37.500
	3.0
	+/- 10.5
	2.5
	0.5
	50
	+/- 140
	50
	55
	50
	50
	-20/ +70
	FK-12

	XF-9785


	40.040
	3.0
	+/- 10.5
	2.5
	0.5
	50
	+/- 40
	50
	50
	50
	50
	-55/ +85
	23.6X13X15.3

	XF-9868


	40.455
	3.0
	+/- 10.5
	2.5
	0.5
	60
	+/- 16.5
	50
	60
	50
	50
	-0/ +60
	60X25.4X12.4

	XF-9869


	40.455
	3.0
	+/-   8
	3.5
	0.5
	50
	+/-100
	45
	60
	50
	50
	-0/ +60
	60X25.4X12.4

	XF-9857


	42.000
	3.0
	+/-   9
	3.5
	0.5
	50
	+/-500
	60
	70
	50
	50
	-20/ +70
	FK-12

	XF-9858


	43.500
	3.0
	+/-  12
	3.5
	0.5
	40
	+/- 27
	60
	70
	50
	50
	-20/ +70
	FK-12

	XF-9927*


	43.500
	1.0
	+/-  180
	6.0
	0.5
	40
	+/- 430
	
	80
	50
	50
	-25/ +70
	38X16.5X9

	XF-5364


	45.000
	3.0
	+/-  55
	3.5
	1.0
	40
	+/- 300
	
	50
	50
	50
	-40/ +85
	48.3X17.2X9SM

	XF-9786


	46.080
	3.0
	+/-  12
	3.5
	0.5
	40
	+/-  50
	40
	50
	50
	50
	-10/ +60
	FK-12

	XF-5354*


	56.960
	1.0
	+/-  16
	4.0
	0.5
	30
	+/- 85
	40
	70
	50
	50
	-40/ +85
	38X25X10max

	XF-5383


	60.000
	3.0
	+/-  45
	4.0
	1.0
	60
	+/- 115
	60
	
	50
	50
	-0/ +55
	50.8X5.5X15.5

	XF-5356*


	63.078
	3.0
	+/-  6
	6.0
	0.5
	60
	+/- 25
	60
	60
	50
	50
	-25/ +70
	55X20X22

	XF-5347


	69.500
	3.0
	+/- 175
	7.5
	
	20
	+/- 500
	40
	
	50
	50
	-40/ +85
	32X12.7X10

	XF-9970*


	70.000
	3.0
	+/- 100
	6.0
	0.5
	28
	+/- 200
	
	60
	50
	50
	-40/ +85
	39X15.5X15.5SMD

	XF-9971*


	70.000
	3.0
	+/- 52.5
	4.0
	
	27
	+/- 200
	
	60
	50
	50
	-40/ +85
	39X15.5X15.5SMD

	XF-9998*


	70.000
	1.0
	+/- 30
	6.0
	0.7
	7
	+/- 50
	
	
	50
	50
	-40/ +85
	25X14X8

	XF-5348


	70.000
	3.0
	+/- 175
	7.0
	
	20
	+/- 500
	50
	
	50
	50
	-40/ +85
	32X12.7X10

	XF-5346


	70.250
	1.0
	+/- 12.5
	3.5
	
	45
	+/- 110
	45
	40
	50
	50
	-40/ +85
	32X12.7X10

	XF-9856*


	73.500
	3.0
	+/-  2.5
	4.0
	1.0
	30
	+/- 60
	
	80
	50
	50
	-30/ +85
	18.5X10.5X4smd

	XF-5353


	75.000
	6.0
	+/- 11
	6.0
	1.0
	40
	+/- 100
	45
	60
	50
	100
	-40/ +85
	36X13X12 max

	XF-9862


	80.150
	3.0
	+/-  18
	4.0
	1.0
	30
	+/-12.5
	
	
	50
	50
	-40/  +85
	FK-11

	XF-9948


	86.5125
	3.0
	+/- 7.5
	6.0
	2.0
	10
	+/- 12.5
	
	80
	200
	200
	-30/ +60
	FK-12

	XF-9826


	91.4649
	3.0
	+/-  25
	4.0
	1.6
	30
	+/-50
	50
	55
	50
	50
	-0/ +60
	FK-10(H=16)

	XF-9776


	94.050
	3.0
	+/- 65
	9.0
	1.5
	50
	+/- 450
	20
	
	50
	50
	-40/ +85
	56X19X9.5

	XF-9828*


	100.7983
	3.0
	+/-  25
	4.0
	1.6
	20
	+/-30
	25
	15
	50
	50
	-40/ +85
	FK-12

	XF-9818


	109.350
	3.0
	+/-  25
	4.0
	1.6
	50
	+/-45
	
	55
	200
	200
	-40/ +55
	35.6X11.5X11.5

	XF-9747*


	109.350
	1.0
	+/- 5
	6.5
	1.0
	50
	+/- 45
	
	55
	50
	50
	-40/ +85
	36X11.5X8

	XF-9931*


	124.800
	3.0
	+/- 26
	6.5
	0.5
	8
	+/- 50
	35
	60
	50
	50
	-40/ +85
	36X16.5X13.5

	XF-5372*


	141.558
	3.0
	+/- 8
	4.5
	1.0
	40
	+/- 50
	35
	75
	200
	200
	-40/ +85
	43.2X16.5X14


*SPECIAL CHARACTERISTICS:

XF-9808, XF-9850, Group Delay of 40 μsec @ Fo+/-2.5 KHz, Outband IM of  80 db min @ -24 dbm

XF-9831 - Group Delay of  2 μsec @ Fo+/-30 KHz
XF-9835 - Group Delay of  40 μsec @ Fo+/-2.5 KHz and Outband IM of  90 db @ -24 dbm level      
XF-9838 - Group Delay of  20 μsec @ Fo+/-45 KHz
XF-9783 - Inband IM is 60 db min @ -20 dbm level  and VSWR of 2:1 max @ Fo+/-15 KHz
XF-9840 - VSWR of 2:1 max @ Fo+/-17 KHz
XF-9841 - Group Delay of  35 μsec @ Fo+/-8.0 KHz and VSWR of 2.3:1 max @ Fo+/-10 KHz

XF-9769 - Group Delay of  2 μsec @ Fo+/-20 KHz and 11 +/-1 μsec @ Fo

XF-9856 – 4 pole SMD Package with Group Delay of  20 μsec @ Fo+/-15 KHz and Outband IM of 80 db min @ -25 dbm XF-5382 – This is a Notch type Crystal Filter, In Band IM=-70 dbc min with -25 dbm input signals

XF-9967 – Delay=11+/-1 μsec @ Fo, Delay Variation=0.4 μsec @ Fo+/-20KHz

XF-9927 – Im=90 db min @ Fo=+/-60 KHz with -35 db input Level

XF-5354 – Linearity over Fo+/-5.5 KHz=3 degree max, VSWR=1.8:1

XF-5356 - Im=85 db @ Fo+/-20 KHz with -15 dbm Input Level

XF-9970 – Eliptic Design, Delay Variation 0.5μsec @ Fo+/-50 KHz and 6 μsec @ Fo+/-100KHz

XF-9971 – 6 db Gausian Design, Design, Delay Variation =0.5μsec @ 3 db Bandwidth

XF-9998 – Group Delay @ Fo=12+/-3 μsec and Group delay Variation @ Fo=+/-12.5 KHz=2 μsec max

XF-9747 - Im=50 db min @ Fo=+/-1 KHz with 0.1 V input level, VSWR=3:1

XF-9931 – Group Delay Variation=2 μsec @ Fo=+/-26 KHz, IM=60 db @ Fo+/-50 KHz with -15 db input

XF-5372 - Delay=100 μsec @Fo, Delay Variation=50μsec @Fo=+/-3.20 KHz, IM=60 db@ Fo+/-1KHz with 0.1 input level

Single sideband (SSB) crystal filters

Custom SSB Type Crystal Filters are available from 1.4 MHz to 21.4 MHz. Monolithic and discrete designs are used in our SSB products. SSB crystal filters are used extensively in frequency division multiplex, military HF transceivers and marine telephones. The specifications presented here have been achieved in production environment. New filters are designed by engineering and manufactured on regular basis. Therefore, if the desired frequency and specifications (electrical and/or mechanical) are not listed below, please contact the factory or the nearest office to discuss your special requirements.

	OPT

Model
	Carrier Freq.

(MHZ)
	Carrier

Reject 

(db)
	PASSBAND
	Loss

(db)

max
	Ripple

(db)

max
	STOPBAND


	Impedance

   Ω / / PF


	Temper.

RANGE

      C
	Package Dimen.

LXWXH

   (min)

	
	
	
	(db)
	(KHz)
	
	
	(db)
	(KHz)
	zin
	zout
	
	

	XF-9724
	1.400
	15
	6
	- 350

- 2700
	6
	2.0
	60
	+ 500

+ 3400
	50
	50
	-35/  +70
	76.2X27X30.5

	XF-9725
	1.400
	15
	6
	+ 350

+ 2700
	6
	3.0
	25

60
	- 500

-3400
	50
	50
	-35/  +70
	76.2X27X30.5

	XF-9733
	1.400
	
	2
	+/- 100


	4
	2.0
	60
	+/- 300

+/- 1200
	50
	50
	-35/  +70
	76.2X27X30.5

	XF-9588
	1.650
	15
	6
	- 350

- 2500
	3
	1.5
	60
	+ 1500

- 4000
	50
	50
	-35/  +70
	65.6X44.5X33.3

	XF-9589
	1.650
	15
	6
	+ 350

+ 2500
	3
	1.5
	60
	+ 2100

- 5000
	50
	50
	-35/  +70
	65.6X44.5X33.3

	XF-3919
	1.750
	25
	2
	+ 300

+ 3400
	6


	1.5
	35
	- 300

+ 4500
	250
	190
	-40/ +75
	95.2X50.8X25.4

	XF-9829*
	4.800
	20
	6
	- 300

- 3100
	3.5
	2.0
	60
	+ 400

- 3900
	200
	200
	-40/ +85
	36.1X27.2X19.0

	XF-9590
	5.000
	10
	6
	+ 250

+ 2800
	6
	2.0
	50
	- 1500

+ 4500
	50
	50
	-35/ +75
	57.2X25.4X19.1

	XF-9591
	5.200
	10
	1.5
	+ 300

+ 3400
	5
	0.5
	60
	- 1000

+ 4570
	1500
	1500
	-20/ +75
	57.2X25.4X19.1

	XF-9745*
	5.250
	15
	2.5
	+ 350

+ 3400
	4.5
	1.0
	60
	- 1000

+ 5000
	250
	250
	-40/ +85
	FK-21

	XF-9746
	5.251
	
	3.0
	+/- 120
	4.5
	0.5
	60

40
	+/- 2000
	250
	250
	-40  +85
	25.6X19.3X24.2

	XF-9592
	6.120
	15
	2.0
	+ 300

+ 3850
	1.5
	0.5
	60
	- 400

+ 6000
	1000
	1000
	-20  +70
	65.1X30.2X23.0

	XF-9789*
	8.400
	10
	2.5
	+ 350

+ 3400
	4.5
	1.5
	60


	- 1000

+ 5000
	50
	50
	-40/ +85
	40X20X14

	XF-9593
	10.5
	10
	2.0
	+ 350

+ 3000
	5.0
	2.0
	60

60
	- 1500

+ 5000
	250
	250
	-30/ +60
	58.8X19.1X19.1

	XF-9594
	10.5
	10
	2.0
	- 300

- 3000
	4.0
	1.0
	60

60
	+ 1500

- 5000
	250
	250
	-30/ +60
	58.8X19.1X19.1

	XF-8739
	10.7
	15
	3.0
	- 400

- 2700
	6.0
	2.0
	60

60
	+ 650

- 3400
	600
	600
	-30/ +60
	50X40X20

	XF-8739
	10.7
	15
	3.0
	- 400

- 2700
	6.0
	2.0
	60

60
	+ 650

- 3400
	600
	600
	-30/ +60
	50X40X20

	XF-9740
	10.7
	15
	3.0
	+ 400

+ 2700
	6.0
	2.0
	60

60
	- 650

+ 3400
	600
	600
	-30/ +60
	50X40X20

	XF-9812
	21.4
	10
	6.0
	- 400

- 2600
	4.0
	2.0
	40
	+ 700

- 4000
	1800
	1800
	-20/ +70
	FK-10


*SPECIAL CHARACTERISTICS:

 XF-9829 - Group Delay of  800 μsec @ Fo and Inband IM of  50 db min @ -10 db level


    Outband IM of  60 db min @ -10 dbm level

 XF-9745 - Group Delay of  +/-300 μsec from 5.250600 MHz to 5.252750 MHz and Inband IM of  60 db min @ -30 dbm       

                  level

XF-9789 - Group Delay of  +/-250 μsec from 8.400600 MHz to 8.402750 MHz and Inband IM of  52 db min @ -30 dbm 

                  level

10.7 MHz MCF crystal filters

	Model

No
	Poles
	PASS BAND
	STOPBAND ATTENUATION


	Ripple

(db)

max
	Loss

(db)

max
	Ult. Rej.

(db)

max

zout
	TERMINAL 

IMPEDANCE

Ohms/ / pf


	CASE

TYPE

	
	
	(db)
	(KHz)
	(db)
	(KHz)
	(db)
	(KHz)
	
	
	
	
	

	A. 12.5 KH z Channel Spacing

	XF-10M08B

XF-10M08C

XF-10M08D
	4

6

8
	3

3

3
	+/- 3.75

+/- 3.75

+/- 3.75
	40

45

60
	+/- 14

+/-8.75

+/-8.75
	65

90
	+/-12.5

+/-12.5
	1.0

2.0

2.0
	2.5

3.5

4.0
	50

70

90
	1800 // 3.5

1800 // 3.5

1800 // 3.5
	FK-04 X 2

FK-08

FK-09

	B. 20 KH z Channel Spacing

	XF-10M12B

XF-10M12C

XF-10M12D
	4

6

8
	3

3

3
	+/- 6

+/- 6

+/-6
	40

45

60
	+/- 20

+/-14

+/-14
	65

90
	+/-20

+/-20
	1.0

2.0

2.0
	2.5

3.0

3.5
	50

70

90
	2800 // 1.0

2800 // 1.0

2800 // 1.0
	FK-04 X 2

FK-08

FK-09

	C. 25  KH z Channel Spacing

	XF-10M15B

XF-10M15C

XF-10M15D
	4

6

8
	3

3

3
	+/- 7.5

+/- 7.5

+/- 7.5
	40

45

60
	+/- 25

+/-17.5

+/-15
	65

90
	+/-25

+/-25
	1.0

2.0

2.0
	2.0

3.0

3.5
	50

65

90
	3500 // 1.5

3500 // 1.5

3500 // 1.5
	FK-04 X 2

FK-08

FK-09

	D. 35  KH z Channel Spacing

	XF-10M20B

XF-10M20C

XF-10M20D
	4

6

8
	3

3

3
	+/- 10

+/- 10

+/- 10
	40

45

60
	+/- 35

+/-24.5

+/-24.5
	65

90
	+/-35

+/-35
	2.0

2.0

2.0
	3.0

3.0

3.5
	60

60

80
	3900 // 1.0

3900 // 1.0

3900 // 1.0
	FK-04 X 2

FK-08

FK-09

	E. 50  KH z Channel Spacing

	XF-10M30B

XF-10M30C

XF-10M30D
	4

6

8
	3

3

3
	+/- 15

+/- 15

+/- 15
	40

60

60
	+/- 50

+/-50

+/-30
	80
	+/-40
	1.0

2.0

2.0
	2.5

3.0

3.5
	40

65

90
	5000 // 1.0

5000 // 1.0

5000 // 1.0
	FK-04 X 2

FK-08

FK-09


Operating Temperature -20 C - + 70 C                                                                                      * Other Filter packages available on Request

21.4 MHz MCF crystal filters

	Model

No
	Poles
	PASS BAND
	STOPBAND ATTENUATION


	Ripple

(db)

max
	Loss

(db)

max
	Ult. Rej.

(db)

max

zout
	TERMINAL 

IMPEDANCE

 Ohms// pf


	CASE

TYPE

	
	
	(db)
	(KHz)
	(db)
	(KHz)
	(db)
	(KHz)
	
	
	
	
	

	A. 12.5 KH z Channel Spacing

	XF-21U08B

XF-21U08C

XF-21U08D
	4

6

8
	3

3

3
	+/- 3.75

+/- 3.75

+/- 3.75
	40

45

60
	+/- 14

+/-8.75

+/-8.75
	65

90
	+/-12.5

+/-12.5
	1.0

2.0

2.0
	2.5

3.5

4.0
	60

80

90
	850 // 6.0

850 // 6.0

80 // 6.0
	FK-02 X 2

FK-05

FK-05

	B. 20 KH z Channel Spacing

	XF-21U12B

XF-21U12C

XF-21U12D
	4

6

8
	3

3

3
	+/- 6

+/- 6

+/-6
	40

45

60
	+/- 20

+/-14

+/-14
	65

90
	+/-20

+/-20
	1.0

2.0

2.0
	2.5

3.0

3.5
	65

80

90
	1200 // 2.5

1200 // 2.5

1200 // 2.5
	FK-02 X 2

FK-05

FK-05

	C. 25  KH z Channel Spacing

	XF-21U15B

XF-21U15C

XF-21U15D
	4

6

8
	3

3

3
	+/- 7.5

+/- 7.5

+/- 7.5
	40

45

60
	+/- 25

+/-17.5

+/-15
	65

90
	+/-25

+/-25
	1.0

2.0

2.0
	2.5

2.5

3.0
	65

80

90
	1600 // 2.0

1600 // 2.0

1600 // 2.0
	FK-02 X 2

FK-05

FK-05

	D. 35  KH z Channel Spacing

	XF-21U20B

XF-21U20C

XF-21U20D 
	4

6

8
	3

3

3
	+/- 10

+/- 10

+/- 10
	40

45

60
	+/- 35

+/-24.5

+/-24.5
	60

90
	+/-35

+/-35
	1.0

2.0

2.0
	2.5

3.0

3.5
	50

60

80
	1800 // 1.5

1800 // 1.5

1800 // 1.5
	FK-02 X 2

FK-05

FK-05

	E. 50  KH z Channel Spacing

	XF-21U30B

XF-21U30C

XF-21U30D


	4

6

8
	3

3

3
	+/- 15

+/- 15

+/- 15
	40

45

65
	+/- 50

+/-35

+/-35
	80
	+/-50
	1.0

2.0

2.0
	2.0

2.5

3.5
	50

60

80
	2300 // 1.0

2300 // 1.0

2300 // 1.0
	FK-02 X 2

FK-05

FK-05


Operating Temperature -20 C - + 70 C                                                                       * Other Filter packages available on Request

10.7 MHz and 21.4 MHz MCF Filters with impedance transformation

	Model

No
	Nominal

Frequen.

(MHz)
	Poles
	PASS BAND
	STOP BAND ATTENUATION


	Ripple

(db)

max
	Loss

(db)

max
	TERMINAL

IMPEDANCE

Ohms / / pf


	CASE

TYPE

	
	
	
	(db)
	(KHz)
	(db)
	(KHz)
	(db)
	(KHz)
	
	
	
	

	XF-10R08D

XF-10R12D

XF-10R15D

XF-10R30D
	10.7

10.7

10.7

10.7
	8

8

8

8
	3

3

3

3
	+/- 3.75

+/- 6.0

+/- 7.5

+/- 15


	70

70

70

70
	+/-8.75

+/-14

+/-17.5

+/-35.00
	90

90

90

90
	+/-12.5

+/-20

+/-25

+/-50
	2

2

2

2
	4.0

3.5

3.5

4.0
	910 // 25

910 // 25

910 // 25

910 // 25
	FK-10

FK-10

FK-10

FK-10

	XF-10S08D

XF-10S12D

XF-10S15D

XF-10S30D
	10.7

10.7

10.7

10.7
	8

8

8

8
	3

3

3

3
	+/- 3.75

+/- 6.0

+/- 7.5

+/- 15


	70

70

70

70
	+/-8.75

+/-14

+/-17.5

+/-35.00
	90

90

90

90
	+/-12.5

+/-20

+/-25

+/-50
	2

2

2

2
	4.0

4.0

4.0

4.0
	470 // 25

470 // 25

470 // 25

470 // 25
	FK-10

FK-10

FK-10

FK-10

	XF-10T08D

XF-10T12D

XF-10T15D

XF-10T30D
	10.7

10.7

10.7

10.7
	8

8

8

8
	3

3

3

3
	+/- 3.75

+/- 6.0

+/- 7.5

+/- 15


	70

70

70

70
	+/-9.0

+/-14

+/-17.5

+/-35.00
	90

90

90

90
	+/-12.5

+/-20

+/-25

+/-50
	2

2

2

2
	4.0

3.5

3.5

4.0
	50Ω
50Ω 

50Ω

50Ω
	FK-10

FK-10

FK-10

FK-10

	XF-21R08D

XF-21R12D

XF-21R15D

XF-21R30D
	21.4

21.4

21.4

21.4
	8

8

8

8
	3

3

3

3
	+/- 3.75

+/- 6.0

+/- 7.5

+/- 15


	70

70

70

70
	+/-8.75

+/-14

+/-17.5

+/-35.00
	90

90

90

90
	+/-12.5

+/-20

+/-25

+/-50
	2

2

2

2
	4.0

3.5

3.5

4.0
	910 // 25

910 // 25

910 // 25

910 // 25
	FK-12

FK-12

FK-12

FK-12

	XF-21S08D

XF-21S12D

XF-21S15D

XF-21S30D
	21.4

21.4

21.4

21.4
	8

8

8

8
	3

3

3

3
	+/- 3.75

+/- 6.0

+/- 7.5

+/- 15


	70

70

70

70
	+/-8.75

+/-14

+/-17.5

+/-35.00
	90

90

90

90
	+/-12.5

+/-20

+/-25

+/-50
	2

2

2

2
	4.0

3.5

3.5

4.0
	470 // 25

470 // 25

470 // 25

470 // 25
	FK-12

FK-12

FK-12

FK-12

	XF-21T08D

XF-21T12D

XF-21T15D

XF-21T30D
	21.4

21.4

21.4

21.4
	8

8

8

8
	3

3

3

3
	+/- 3.75

+/- 6.0

+/- 7.5

+/- 15


	70

70

70

70
	+/-8.75

+/-14

+/-17.5

+/-35.00
	90

90

90

90
	+/-12.5

+/-20

+/-25

+/-50
	2

2

2

2
	4.0

3.5

3.5

4.0
	50Ω
50Ω 

50Ω

50Ω
	FK-12

FK-12

FK-12

FK-12


Operating Temperature -20 C - + 70 C                        NOTES: (1) Other Frequencies 10.710 MHz, 21.700 MHz are available
45.0 MHz crystal filters

	Model

No
	Oscillat.

Mode
	Poles
	PASS BAND
	STOP BAND ATTENUATION


	Ripple

(db)

max
	Loss

(db)

max
	TERMINAL

IMPEDANCE

Ohms / / pf


	CASE

TYPE

*

	
	
	
	(db)
	(KHz)
	(db)
	(KHz)
	(db)
	(KHz)
	
	
	
	

	XF-45F08B
	Fund.
	4
	3
	+/-3,75
	30
	+/-12.5
	+/-910
	1.0
	2
	4.0
	300 // 8.0
	FK-02 X2

	XF-45F08B
	Fund.
	4
	3
	+/-7.5
	30
	+/-25.0
	+/-910
	1.0
	55
	3.0
	650 // 3.0
	FK-02 X2

	XF-45F08B
	Fund.
	4
	3
	+/-10.
	40
	+/-48.0
	+/-910
	1.0
	55
	3.0
	700 // 1.5
	FK-02 X2

	XF-45F08B
	Fund.
	4
	3
	+/-15.0
	30
	+/-50
	+/-910
	1.0
	55
	3.0
	800 // 1.0
	FK-02 X2

	XF-45F08B
	3 d OT
	4
	3
	+/-3.75
	30
	+/-12.5
	+/-910
	1.0
	55
	4.0
	2500//  0
	FK-02 X2

	XF-45F08B
	3 d OT
	4
	3
	+/-7.5
	35
	+/-30
	+/-910
	1.0
	55
	3.0
	4000// -1
	FK-02 X2

	XF-45F08B
	3 d OT
	4
	3
	+/-10.0
	35
	+/-40
	+/-910
	1.0
	55
	3.0
	5000// -1
	FK-02 X2

	XF-45F08B
	3 d OT
	4
	3
	+/-15.0
	30
	+/-50
	+/-910
	1.0
	55
	3.0
	8000// -1
	FK-02 X2


   Operating Temperature -20 C - + 70 C      NOTES:   (1) Other Filter packages available on  request such as FK-02S or FK-01 or FK-01S

                                                             (2) Other Frequencies such as 58.1125 MHz, 70.0 MHz , 90 MHz available on request

                                                             (3) The above filters are also available in SMD case FK-25.

Standard filter package sizes

	    CASE

   MODE
	       L

     (mm)
	     W

   (mm)
	      H

    (mm)
	     A

    (mm)
	    DΦ
   (mm)
	  TYPE

	FK-01
	     7.8
	      3.2
	      6.0
	      3.75
	     0.35
	   UM-5

	FK-01S
	     7.8
	      2.6
	      6.0
	      3.75
	     0.35
	   UM-5S

	FK-02
	     7.8
	      3.2
	      8.0
	      3.75
	     0.35
	   UM-1

	FK-02S
	     7.8
	      2.6
	      8.0
	      3.75
	     0.35
	   UM-1S

	FK-03 
	   10.8
	      4.7
	     11.5
	      4.88
	     0.43
	   HC-49T

	FK-04
	   10.8
	      4.7
	     13.5
	      4.88
	     0.43
	   HC49U


	PACKAGE

   CODE
	       L

     (mm)
	     W

   (mm)
	       H

    (mm)
	      A

    (mm)
	      B

   (mm)
	      DF

   (mm)

	FK-05
	       11.0
	      8.5
	       6.0
	       7.4
	      2.0
	    0.35

	FK-06
	       11.0
	      8.5
	       6.0
	       7.4
	      2.0
	    0.35

	FK-07
	       13.4
	      8.5
	       8.0
	       9.8
	      2.0
	    0.35

	FK-08
	       15.0
	     12.0
	       8.0
	       9.8
	      2.5
	    0.43

	FK-09 
	       18.5
	     12.0
	     11.5
	     13.4
	      2.5
	    0.43


	PACKAGE

   CODE
	       L

     (mm)
	     W

   (mm)
	      H

    (mm)
	       B

    (mm)
	      C

   (MM)

	FK-15
	    33.0
	    19.1
	    10.7
	     25.4
	    12.7

	FK-16
	    25.4
	    19.1
	    10.7
	     19.1
	    12.7

	FK-17
	    38.4
	    18.2
	    13.0
	     30.0
	    10.0

	FK-18
	    19.1
	    17.8
	    12.7
	 13.5 / 8.9
	    12.5

	FK-19 
	    40.0
	    20.0
	    11.0
	     31.8
	    10.2

	FK-20
	    38.1
	    19.1
	    20.0
	     30.0
	     9.0

	FK-21 
	    57.5
	    19.4
	    24.2
	     48.0
	     9.0

	FK-22 
	    25.6
	    19.4
	    24.2
	     16.4
	     9.0

	FK-23 
	    24.0
	    17.0
	    15.8
	    18 / 20
	     9.0


CUSTOM DESIGNED LC FILTERS

· Lowpass

· Bandpass

· Highpass

· Band Reject

· Diplexers

· Video Filters

Design, engineering and Production Facilities

· OPT HELLAS utilizes modern dynamic CAD and CAE software to successfully design LC filters in the frequency range of 0 to 1 GHz. Using these design tools we can generate transfer functions specific to particular applications. These designs can be analyzed over the specified frequency range to check the performance of the filter simulating real components with finite Q values and defined tolerances together with power analysis when it is required. OPT HELLAS offers the standard design types. That is: Chebychev, Butterworth, Elliptic, GAusian, and Besel. Amplitude or Phase equalization can be incorporated if specific requirements are needed.

· Prototypes and production are tested using state of the art test requirement HP network analyzers that cover all frequencies ranges up to 3 GHz . Test performance reliability and productivity is fulfilled through modern Computer Aided Test (CAT) methods. Power testing can be done with any mismatch load when specified.

· Production techniques are based on automatic pick and place machine for placing SMD components for high volume orders giving the customer Three Major Advantages, Cost reduction, Production throughout and Transformer production. A complete coil and transformer winding and testing facility gives the capability for toroidal and transformer production. Windings may be single layer or bi-filar. In addition to solid wire, various litz wires are used to improve performance in the low RF frequency range. Silver plated wires are used to improve the performance for high frequencies in the VHF and UHF range.

· A fully equipped machine shop offers production and support either for common filters covers or for high frequency metal works like microwave filters, cavities and housing castings.

Lowpass Filters
· A lowpass filter provides good transmission at frequencies below the cut-off frequency (Fc) and suppresses transmission at higher frequencies. An abrupt change from the “pass” to “stop” condition is not feasible in real filters. Therefore, a reasonable “guardband” is provided by specifying a stopband frequency Fr where a specific level of rejection Ar is to be achieved and maintained.

· More lowpass filters are used than any other type for suppression of harmonic pf spurious outputs from transmitters or other RF signals. Lowpass filters are also used for protection of sensitive receiving equipment from strong signals at higher frequencies.

· Lowpass filters can be supplied as lumped, semi-lumped constant construction or distributed elements construction depending on frequency.

· Good passband quality may be defined as low reflection, low insertion loss and flat time delay. In genera, increasing selectivity results in decreasing passband quality.

Highpass Filters

· A highpass filter is a frequency inversion of a lowpass filter. A highpass filter provides good transmission at frequencies above the cut-off frequency (Fc) and suppresses transmission at lower frequencies. An abrupt change from the “pass” to “stop” condition is not feasible for real filters. Therefore, a reasonable “guardband” is provided by specifying a stopband frequency Fr which a specific level of attenuation Ar is to be mainained.

· The highpass filter is often the most difficult to realize in practice, particularly to maintain a flat response to an indefinitely high frequency. Therefore, highpass filter are used in practice than any other type of filter. The highpass filter retains the same transmission and selectivity characteristics of the low pass filter.

· Good passband quality may be defined as low reflection, low insertion loss and flat time delay. In general, increasing selectivity results in decreasing passband quality.

Bandpass Filters
· A bandpass filter provides good transmission within its passband frequencies (Fc1 to Fc2) and lower frequencies. An abrupt change from the passband to the stopband is not feasible in real filters. Therefore,  reasonable  guard   bands  are  provided  by  specifying  lower  and upper  stopband  frequencies  (Fr 1 and Fr 2)  where  specified  levels  of   rejection  (Ar 1 and  Ar 2) are  to be   achieved   and    maintained.

· Bandpass filters are used to suppress harmonics and sub-harmonics and other spurious outputs from impacting associated equipment. Strong signals below and above the passband frequencies are suppressed to provide a clear processing frequency band.

· Good passband quality may be defined as low reflection, low insertion loss and flat time delay. In general, increasing selectivity results in decreasing passband quality. Circuit complexity is proportional to selectivity as the ratio (Fr-Fr1)/(Fc2-Fc1) decreased toward 1.0 which more circuit branches are required.

Bandstop Filters
· A banstop fiter is a frequency inversion of a bandpass filter. The stopband and passband are interchanged. It suppresses the transmission of frequencies within its stopband (Fr 1 to Fr 2) and permits transmission of frequencies in the lower and upper passbands. An abrupt change from the “pass” to “stop” condition is not feasible for real filters. Therefore, a reasonable “guardbands” are provided by specifying a notch band (Fr 1 to Fr 2) which a specific level of attenuation Ar is to be maintained. If only a single frequency Fo is to be suppressed, one simply specifies the attenuation Ao required at Fo.

· Bandstop or band reject type filters are usually superior to bandpass filters for suppressing a single carrier or a narrow spectrum adjacent to a desired passband. They protect receivers from strong adjacent interference or remove unwanted carriers to facilitate measurements of system noise.

· Good passband quality may be defined as low reflection, low insertion loss and that time delay. In general, increasing selectivity results in decreasing passband quality. Circuit complexity is proportional to selectivity as the ratio (Fc2-Fc1)/(Fr2-Fr1) decreased toward 1.0 which means more circuit branches are required.

DIPLEXERS
· Diplexers are filter assemblies which combine two different frequencies to a common output or split the RF spectrum into two different frequencies. They usually consist of two filters selected from the four basic type plus a coupling network.
· Diplexers are often used to connect a receiver and a transmitter to a common antenna in order to minimize mutual interference. Many other applications are some variation of this. For example, two transmitters or two receivers are combined to a cable for remote signal transport where another diplexer splits the original. 
OPT HELLAS offers two types of Diplexers:

1. the Lowpass/Highpass type which is commonly used in wide band splitting applications.
2. Bandpass/Bandpass Diplexers are used in situations where two narrow band signals have to be combined or split into a single channel.
BANDPASS FILTERS
	OPT

Model
	Frequen.

(MHZ)
	Passband
	Insert.

Loss

(db)
	Ripple

(db)

max
	Stopband


	Zin 

Zout

(Ω)
	Return

Loss
	Temperature

Range

C
	Package

LXWXH

(min)

	
	
	(db)
	(KHz)
	
	
	(db)
	(KHz)
	
	
	
	

	BP-2815
	2.850
	2.5
	100
	6.0
	2.5
	60
	2.000
	200
	
	-20/  +60
	76.2X25.4X10.1

	BP-9759
	10.000
	3.0
	300 to 450
	
	1.0
	40

50
	2.200

2.800
	50
	20 db
	-25/  +60
	41.3X22.3X19.5

	BP-9761
	10.700
	3.0
	300 to 450
	
	1.0
	40

50
	2.200

2.800
	50
	20 db
	-25/  +60
	41.3X22.3X19.5

	BP-9760
	11.400
	3.0
	300 to 450
	
	1.0

50
	40

2.800
	2.200
	50
	20 db
	-25/  +60
	41.3X22.3X19.5

	BP-2814
	20.000
	2.5
	1,000
	6.0
	2.5
	60
	4.000
	200
	
	-20/  +60
	72.2X25.4X19.1

	BP-2813
	30.000
	2.5
	1,000
	6.0
	2.5
	60
	4.000
	200
	
	-20/  +60
	72.2X25.4X19.1

	BP-9705
	45.000
	3.0
	5,000
	2.5
	0.5
	30

40  
	0.3-30

60-150
	50
	
	-55/  +85
	38.1X34.3X17.2

	BP-9706
	70.000
	3.0
	8,000
	3,0
	0.5
	60
	60.0
	50
	
	-55/  +85
	25.4X21.6X10.8

	BP-9709
	130.000
	3.0
	44,000
	2,0
	0.5
	30
	+/- 30
	50
	
	-40/  +85
	38.1X34.3X17.2

	BP-9572
	276.000
	3.0
	10,000
	5,0
	0.5
	35
	30.000
	50
	15 db
	-20/  +60
	54X12.7X9

	BP-9707
	400.000
	3.0
	14,000
	5,5
	0.2
	60
	160,000
	50
	
	-55/  +85
	38.1X34.3X17.2

	BP-9708
	790.000
	1.0
	40,000
	3,5
	0.5
	60
	250,000
	50
	
	0 /  +70
	19.1X15.3X8.0


LOWPASS FILTERS
	OPT

Model
	Freq.

(MHZ)
	Passband

frequency
	Insert

Loss

(db)
	Ripple

(db)

max
	Rejection Band


	Zin 

Zout

(Ω)
	VSWR
	Power
	Temperat.

Range

C
	Package

LXWXH

(min)

	
	
	(MHz)
	
	
	(db)
	(MHz)
	
	
	
	
	

	LP-9860*
	4.200
	0.200 to 4.20
	0.5
	0.5
	37
	5.50 to 10.0
	75
	20 db
	
	0 / + 50
	47.3X28X12.71

	LP-4213*
	43.000

61.500

88.000
	30.0 to 43.0

43.0 to 61.5

61.5 to 88.0
	0.6

0.6

0.6
	0.6

0.6

0.6
	47

47

47
	60

86

123
	50

50

50
	16.5 db

16.5 db

16.5 db
	70

70

70
	-55/  +100

-55/  +100

-55/  +100
	78.2X63.5X18.8

	LP-4214
	43.000
	30.0 to 61.5
	0.6
	0.6
	50
	60 to 800
	50
	1.35:1
	8
	-55/  +100
	28X9.2X10.4

	LP-4214
	61.500
	61.5 to 88.0
	0.6
	0.6
	50
	86 to 800
	50
	1.35:1
	8
	-55/  +100
	28X9.2X10.4

	LP-4214
	88.000
	DC to 174
	0.6
	0.6
	50
	123 to 800
	50
	1.35:1
	8
	-55/  +100
	28X9.2X10.4

	LP-4214
	174.000
	100 to 174
	0.1
	0.2
	60
	@ 320 to 500
	50
	1.4:1
	
	-20/  +60
	81X21X30

	LP-4214
	174.000
	5,000
	0.5
	0.5
	30 
	@ 200 to 225
	50
	1.4:1
	200
	-50/  +100
	134X25X25-SMA

	LP-4214
	225.000
	174 to 225
	0.5
	0.5
	50
	@ 348 to 390
	50
	1.4:1
	200
	-50/  +100
	134X25X25-SMA

	LP-4214
	4000.000
	225 to 500
	0.5
	0.5
	30
	@ 450 to 500
	50
	1.4:1
	200
	-50/  +100
	134X25X25-SMA

	LP-4214
	470.000
	400 to 470
	0.5
	0.5
	50
	@ 800 to 900
	50
	1.4:1
	200
	-50/  +100
	134X25X25-SMA


HIGHPASS FILTER
	OPT

Model
	Frequency

(MHZ)
	Passband

frequency
	Insert.

Loss

(db)
	Ripple

(db)

max
	Rejection Band


	Zin /

Zout

(Ω)
	VSWR
	Temperat.

Range

C
	Package

LXWXH

(min)

	
	
	(MHz)
	
	
	(db)
	(MHz)
	
	
	
	

	HP-0515
	5.00
	5-150
	0.8
	0.3
	60
	0.300-2.250
	50
	1.3:1
	-50 / 5 80
	20X20X11

	HP-4010


	40.00
	40-100
	0.6
	0.5
	30
	0.300-31
	50
	1.3:1
	-50 / 5 80
	32X32X21


*SPECIAL CHARACTERISTICS: LP-9860 is a Video Filter Delay of 25 nsec from 200 KHz to 4.2 MHz

Standard LC filter package sizes
For PCB mount *
	PACKAGE

   CODE
	    L

 (mm)
	     W

   (mm)
	      H

   (mm)
	     B

  (mm)
	    C

  (mm)

	FK-100
	29
	16
	18
	21
	10

	FK-101
	40
	16
	18
	32
	10

	FK-102
	51
	16
	18
	43
	10

	FK-103
	62
	16
	18
	54
	10

	FK-104
	73
	16
	18
	65
	10

	FK-105
	84
	16
	18
	76
	10

	FK-106
	95
	16
	18
	87
	10


With Connectors *
	PACKAGE

   CODE
	    L

 (mm)
	     W

   (mm)
	      H

   (mm)
	CONNECTOR

     TYPE

	FK-100
	29
	16
	18
	SMA or BNC

	FK-101
	40
	16
	18
	SMA or BNC

	FK-102
	51
	16
	18
	SMA or BNC

	FK-103
	62
	16
	18
	SMA or BNC

	FK-104
	73
	16
	18
	SMA or BNC

	FK-105
	84
	16
	18
	SMA or BNC

	FK-106
	84
	16
	18
	SMA or BNC


 * Package size depends on filter design and number of sections 
CAVITY TYPE FILTERS

· Bandpass

· Duplexers

· Preselectors

Cavity Filters – Bandpass
· BANDPASS CAVITY Filters are designed to provide additional selectively for receiver multicoupled systems where high RF density environments exist. These Filters can also be used in multiple frequency configurations where more than one frequency is to be combined or split.

1. Bandpass Cavity Filter 66 MHz – 88 MHz

	SPECIFICATIONS
	BP-6688-1

	Frequency Range (MHz)
	66-88

	Bandwidth at 3 db
	1.5 MHz

	Insertion Loss - db
	2.0

	Rejection        @ 40 db
	10 MHz

	Impedance in Ω
	50

	VSWR
	1.5: 1

	Dimensions  L X W X H – mm
	120 X 105 X 32

	Connector Type
	BNC, N type, SMA


2.  Bandpass Cavity Filter 140 MHz – 175 MHz
	SPECIFICATIONS
	BP-1418-1
	BP-1418-2

	Frequency Range (MHz)
	140 - 175

	Bandwidth at 3 db
	2.0 MHz
	4.0 MHz

	Insertion Loss - db
	2.25
	1.5

	Rejection        @ 40 db

                       @ 45 db
	16 MHz

-
	-

20 MHz

	Impedance in Ω
	50

	VSWR
	1.5: 1

	Dimensions  L X W X H – mm
	120 X 105 X 32

	Connector Type
	BNC, N type, SMA


3. Bandpass Cavity Filter 405 MHz – 480 MHz
	SPECIFICATIONS
	BP-1418-1
	BP-1418-2

	Frequency Range (MHz)
	405 - 474

	Bandwidth at 3 db
	3.0 MHz
	6.0 MHz

	Insertion Loss - db
	1.5
	1.0

	Rejection        @ 40 db

                       @ 45 db
	30 MHz

-
	-

40 MHz

	Impedance in Ω
	50

	VSWR
	1.5: 1

	Dimensions  L X W X H – mm
	180 X 105 X 32

	Connector Type
	BNC, N type, SMA


Input Power  : 50 Watt

Order by       : Model Number, Center frequency, Connector Type

Example:      : BP-4048-1, 420 MHz, N

4. Bandpass Cavity Filter 475 MHz – 520 MHz

	SPECIFICATIONS
	BP-4852-1
	BP-4852-2

	Frequency Range (MHz)
	475 - 520

	Bandwidth at 3 db
	3.0 MHz
	6.0 MHz

	Insertion Loss - db
	1.5
	1.0

	Rejection        @ 40 db
	20 MHz
	30 MHz

	Impedance in Ω
	50

	VSWR
	1.5: 1

	Dimensions  L X W X H – mm
	185 X 105 X 32

	Connector Type
	BNC, N type, SMA


5. Bandpass Cavity Filter 810 MHz – 900 MHz

	SPECIFICATIONS
	BP-8190-1

	Frequency Range (MHz)
	810 - 900

	Bandwidth at 3 db
	8.0 MHz

	Insertion Loss - db
	1.5

	Rejection        @ 40 db
	40 MHz

	Impedance in Ω
	50

	VSWR
	1.5: 1

	Dimensions  L X W X H – mm
	120 X 105 X 32

	Connector Type
	BNC, N type, SMA


6. Bandpass Cavity Filter 896 MHz – 960 MHz

	SPECIFICATIONS
	BP-9096-1

	Frequency Range (MHz)
	896 - 960

	Bandwidth at 3 db
	6.0 MHz

	Insertion Loss - db
	1.5

	Rejection        @ 40 db
	40 MHz

	Impedance in Ω
	50

	VSWR
	1.5: 1

	Dimensions  L X W X H – mm
	120 X 105 X 32

	Connector Type
	BNC, N type, SMA


Operating Temperature : - 40C to + 60C

Input Power 
      : 50 Watt  

Order by                        : Model Number, Center frequency, Connector Type

Example:                       : BP-4048-1, 420 MHz, N

Duplexers
· In every duplex system, the receiver must be adequately isolated from its transmitter, if normal receiver performance is to be expected. Isolation (db) is required to protect the receiver from transmitter spurious and noise radiation and receiver desensitization. The amount of isolation required to protect a receiver from the associated transmitter is related to separation between transmit receive frequencies. As the frequency separation is decreased, the isolation must be increased if normal receiver performance is to be expected.

· Once the amount of isolation required for a duplex station is determined, the isolation can be achieved by either using two antennas separated by a given distance, or by using appropriate duplexer.

· There are many advantages to using a duplexer.

1. With the use of a duplexer, the transmitter can be connected to a single antenna, thus eliminating the need of a second antenna and transmission line.

2. The use of a single antenna assures the same radiation for both transmitter and receiver which might otherwise be impossible to achieve.

3. The use of single antenna simplifies the search for a suitable location for mounting the antenna.

· There are basically three types of duplexers use in the two way radio communication industry. The bandpass duplexer, the bandreject duplexer and the combination of the two (bandpass/bandreject). Each type has its advantages and disadvantages. No matter what type is selected, the duplexer must meet certain requirements if optimum system performance is to be achieved. A duplexer must:

1. Obviously be designed for operation in the specific frequency band in which the duplex system operates.

2. Be capable of handling the output power of the transmitter.

3. Be designed for operation at the frequency separation between the transmit and receive frequencies.

4. Provide adequate rejection to transmitter noise occurring at the receive frequency. It is better to have more rejection than not enough.

5. provide sufficient isolation to prevent receiver desensitization. Again, too much isolation is satisfactory but inadequate isolation will result in degradation of receiver performance.

6. Offer as little insertion loss as possible to the desired transmit and receive frequencies.

· The output signal from the transmitter and the incoming signal to the receiver are both reduced by losses in the duplexer. These losses are referred as Insertion Loss in the duplexer specifications and expressed in db. Generally the Insertion Loss will increase as the separation between transmit and receive frequencies is decreased.

1. For the transmitter, insertion loss values of 0.5 db, 1.0 db and 2.0 db corresponds to a reduction of output in Watts of approximately 11%, 20% and 37% respectively.

2. For the receiver, insertion loss values of 0.5 db, 1.0 db and 2.0 db corresponds to a signal strength (microvolts) reduction of 5%, 11% and 20% respectively.

Bandpass / Bandpass Duplexers

· The use of bandpass duplexers is considered by many to be the best choice of all duplexers because of the overall protection it provides. The bandpass duplexers not only prevent the receiver from being desensitized by its associated transmitter but provide some protection from the other transmitters in the area as well. Transmitter spurious and noise radiation that would otherwise occur at the frequency of the associated receiver is attenuated by the duplexer. In addition, the duplexer attenuates noise energy being radiated by the transmitter on other frequencies as well and this characteristic provides some degree of protection to the other receivers in the area. It is very effective in reducing or eliminating intermodulation interference in the front end of the receiver. For these reasons, the bandpass duplexers is ideally suited for use in most duplex systems, particularly those located in frequency congested areas. In comparison with other types of duplexers, the bandpass duplexers have slightly higher insertion loss at the desired transmit and receive frequencies. Bandpass duplexers are used in duplex systems with wider frequency separation. This is the only disadvantage of this type of duplexer.

Bandreject / Bandreject Duplexer
· This type of duplexer consists of tow bandreject filters interconnected in duplex configuration. It is used more often than any other type of duplexer because of its compact size, low insertion loss at the desired transmit and receive frequencies and excellent isolation features. This type of duplexer is suitable with wide and close spacing between transmit and receive frequencies. Unlike the bandpass type, the bandreject duplexer does not change the overall transmitter noise output. Instead, it selectively attenuates transmitter noise at the critical band of frequencies at and near the receiver characteristics. It changes only a portion of the selectively response and makes the receiver unresponsive to the critical band of frequencies at and near the transmit frequency. A bandreject duplexer is designed primarily to protect the receiver from its associated transmitter. If the duplex system is located in frequency congested area, additional protection to and from other stations is required. Additional protection can be accomplished by using one or more bandpass cavities between the transmitter and the duplexer and between the receiver and the duplexer.

Duplexers

· OPT HELLAS Duplexers are band reject type cavity filters which are designed for simultaneous Receiver/Transmitter operation through a single common antenna port. These Duplexers cover the typical frequency range from 66 MHz to 960 MHz. standard 6 cavity duplexers are available with excellent electrical Characteristics and Noise Suppression between the Transmitter and Receiver ranging from 60 to 90 db.

· These Duplexers are ideal for 50 Ω Repeaters and Base Station applications where higher Power and compact dimensions are essential. The cavities are made from extruded Aluminum and the chassis from Passivated steel. The coil forms of the High Q helical resonators are made from Teflon to improve the Electrical Characteristics of the Filters.

A. Frequency Range : 66 MHz to 88 MHz

	SPECIFICATIONS
	DL-6688-6

	Frequency Range (MHz)
	66 MHz – 88 MHz 

	Spacing (ΔF=Tx-Rx) MHz
	4.0

	Insertion Loss, Tx-ANT (db max)
	1.2

	Insertion Loss, Rx-ANT (db max
	1.2

	Co-channel Isolation (db min)
	80

	Power Handling (*) (Watts Max)
	50

	Impedance in Ω
	50

	VSWR (max)
	1.5: 1

	Dimensions  (L X W X H ) mm -max
	175 X 160 X 32

	Connector Type
	BNC, N type, UHF


B. Frequency Range : 140 MHz to 174 MHz

	SPECIFICATIONS
	DL-1418-6

	Frequency Range (MHz)
	140 MHz – 175 MHz 

	Spacing (ΔF=Tx-Rx) MHz
	4.5 min

	Insertion Loss, Tx-ANT (db max)
	1.2

	Insertion Loss, Rx-ANT (db max
	1.2

	Co-channel Isolation (db min)
	80

	Power Handling (*) (Watts Max)
	50

	Impedance in Ω
	50

	VSWR (max)
	1.5: 1

	Dimensions  (L X W X H ) mm -max
	175 X 160 X 32

	Connector Type
	BNC, N type, UHF


C.  Frequency Range : 400 MHz to 520 MHz

	SPECIFICATIONS
	DL-4052-6A
	DL-4052-6B

	Frequency Range (MHz)
	400 MHz – 520 MHz 

	Spacing (ΔF=Tx-Rx) MHz
	5.0
	10

	Insertion Loss, Tx-ANT (db max)
	1.3
	1.1

	Insertion Loss, Rx-ANT (db max
	1.2
	1.1

	Co-channel Isolation (db min)
	70
	80

	Power Handling (*) (Watts Max)
	50

	Impedance in Ω
	50

	VSWR (max)
	1.5: 1

	Dimensions  (L X W X H ) mm -max
	175 X 160 X 32

	Connector Type
	BNC, N type, SMA



D. Frequency Range : 800 MHz to 950 MHz

	SPECIFICATIONS
	DL-8096-6

	Frequency Range (MHz)
	800 MHz – 960 mhz

	Spacing (ΔF=Tx-Rx) MHz
	45.0 min

	Insertion Loss, Tx-ANT (db max)
	1.3

	Insertion Loss, Rx-ANT (db max
	1.3

	Co-channel Isolation (db min)
	80

	Power Handling (*) (Watts Max)
	50

	Impedance in Ω
	50

	VSWR (max)
	1.5: 1

	Dimensions  (L X W X H ) mm -max
	175 X 160 X 32

	Connector Type
	BNC, N type, SMA


 NOTES :  (1) Other Frequency spacing available on request

               (2) Higher Power handling duplexers are available

               (3) Multiple Channel tuning is available with reduced isolation sacrifice

When ordering    - Order by model

                            - Specify Tx and Rx frequencies

                            - Specify type of connectors

                            - Specify tuning method (single or multiple chanel)

	Model No
	Example # 1

DL-4052-6A
	Example # 1

DL-1418-6

	Connector Type
	BNC
	N type

	Tx Frequency
	410 MHz
	140.0 MHz

	Rx Frequency
	420 MHZ
	145.5 MHz

	Tuning Method
	Single Channel
	Multiple Channel


Preselectors

· Preselector Filters are required at the Input of all sensitive receivers. They separate the desired signal or signals from the unwanted signals. The desired signal usually is very low in amplitude; therefore, a preselector filter is required to have a very low insertion loss for the desired signal and high attenuation for the undesirable signals. The attenuation of the desired signals reduces the signal-to-noise ratio. The preselector filter, covering the entire frequency band of interest, is usually tuneable, and provides only a small part of the needed selectivity of the whole receiver.

· OPT HELLAS offers preselectors filters ranging from 70 MHz to 500 MHz

A. Frequency Range : 70 MHz to 86 MHz

	SPECIFICATIONS
	PS-1315

	Frequency Range (MHz)
	70 MHz – 86 MHz

	Bandwidth at 3 db - MHz
	2.0 min

	Insertion Loss - max
	2.0 db @ Fc

	Rejection  - db min
	40 db @ Fc +/- 29 MHz

	Impedance  (Ω)
	50

	Return Loss – db min
	14

	Dimensions  L X W X H mm
	150 X 102 X 32

	Connector Type
	BNC, N type


B. Frequency Range : 130 MHz to 170 MHz

	SPECIFICATIONS
	PS-1315
	PS-1317

	Frequency Range (MHz)
	130 - 154
	150 - 170

	Bandwidth at 3 db - MHz
	2.0 min

	Insertion Loss - max
	2.25 db @ Fc

	Rejection  - db min
	45 db @ Fc +/- 6 MHz

	Impedance  (Ω)
	50

	Return Loss – db min
	14

	Dimensions  L X W X H mm
	125 X 102 X 32
	150 X 102 X 32

	Connector Type
	BNC, N type


C. Frequency Range : 465 MHz to 505 MHz

	SPECIFICATIONS
	PS-1315

	Frequency Range (MHz)
	465 - 505

	Bandwidth at 3 db - MHz
	4.0 min

	Insertion Loss - max
	2.0 db @ Fc

	Rejection  - db min
	50 db @ Fc +/- 29 MHz

	Impedance  (Ω)
	50

	Return Loss – db min
	14

	Dimensions  L X W X H mm
	80 X 102 X 32

	Connector Type
	BNC, N type


