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RADIOHILL Corp

Tunable Bandpass Filters

FILTER SELECTION

Selecting the right filter

Selecting the right filter for the job requires the designer have to take into account a number of
aspects: technical performance, size/weight, and cost. The most important technical filter characteristics

are:

* Insertion Loss;

* Bandwidth/Selectivity;

* RF Power Handling;

* Intercept Point (Third Order Intercept);

* Tuning Range;

* Tuning Speed,;

* Power Consumption.

Additionally, the size and weight of the filter have to be chosen correctly, especially for portable
equipment.
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Tunable Bandpass Filters

Filter RH6321 RH6324 RH6323 RH6341 RH6331

Tuning Range, MHz | 1.5t0 30 1.5t0 30 1.5t0 30 30to 512 30t0 88
Shape factor
(30 dB/3 dB) 6.8 6.8 6.8 6.8 6.8
In-band RF Power
Handling, W 2 7 ) 2 20
Outband RF Power
Handling, W 20 20 20 10 50
In-band Thlr_d Order 40 40 40 40 50
Intercept Point

+5VDC +5VDC +5VDC +5VDC +5VDC
DC Power 0.2-1A 0.2-1A 0.2-1A 0.3-0.6 A 0.8-2 A
Consumption +12 VDC +12VvDC | +12VvDC

100 mA 100 mA 100 mA 0 _
Tuning Speed, ps 150 150 10 10 25
Size, mm 146x88x38 | 166x92x48 | 146x88x18 | 114x104x24 | 109x86x67
Weight, g 520 750 180 600 600




RADIOHILL Corp Tunable Bandpass Filters

1.5-4 MHz filter performance

The following diagrams show value of Insertion Loss at fo, Insertion Loss at 0.9fo, Insertion Loss at
1.1fo and VSWR at each tuning frequency for 1.5-4 MHz filter.

a Insertion Loss at fo b VSWR
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4-10 MHZz filter performance

The following diagrams show value of Insertion Loss at fo, Insertion Loss at 0.9fo, Insertion Loss at
1.1fo and VSWR at each tuning frequency for 4-10 MHz filter.
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RADIOHILL Corp Tunable Bandpass Filters

10-30 MHz filter performance

The following diagrams show value of Insertion Loss at fo, Insertion Loss at 0.9fo, Insertion Loss at
1.1fo and VSWR at each tuning frequency for 10-30 MHz filter.

Insertion Loss at fo VSWR

Insertion Loss at 1.1fo - Insertion Loss at 0.9

Pinout& Ratings

PIN # Reference designator Description Notes

1-6, 10 N/C No Connect —

7,9 11 GND Digital/RF Ground —
8 VCC +5V Power Supply Input 4.75 to 5.25V @800mA
12 VDD +12V Power Supply Input 11.5t0 12.5V @300mA
13 STB Strobe Active: 5V; Inactive: OV
14 CLK Serial Clock Active: 5V; Inactive: OV
15 B]| Serial Data Input Active: 5V; Inactive: 0V

Serial interface description

Serial interface consists of 3 signals: CLK (clock), DI (data input), STB (strobe). Data input is 11
bits code. First 8 bits determine the tuning frequency and the last 3 bits determine the frequency band.

Frequencybandcode
Frequency band D9 D10 D11
1,5-4 MHz 1 0 0
4-10 MHz 0
10-30 MHz 0 0 1
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RADIOHILL Corp Tunable Bandpass Filters

Tuning frequency code

Tuning frequency code is calculated by Xio conversion into binary code. Xio is calculated by the
formula:

fo—fi
i fi

fo — tuning frequency; fi — low frequency of the band; f» — high frequency of the band.

X10=( )XZSO,

Example
If you wish to tune to 8.02 MHz, the tune word is:

8,02 — 4,00
10 = (

10,00 — 4,00) =0 ~ 158

168, = 1010 10 00.

CLK f—\

I

|

|

|

I I

Data | i

Input | | >10ps !
] [ PN ] D2 D3 | D4 | D5 | D6 D7 D8 | D9 D10 D11

L L S

I

|

|

|

|

I

I

1
I
sTB| !
I
1

Mechanical Outline
128

38

MCX

9 /FI13.306.000

1.5

DP15R HSHT

[ (3 [}
= 4 By o
= o
k& |: ? i | i
= [
] = 0
: LQ & Z%
= o]
@ 2 =2 m | OO
& @
o 17
Ahales
Bs 136.5
146

Note:sizes are shown in millimeters.
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RADIOHILL Corp Tunable Bandpass Filters

RH6323
Specification:

Frequency Coverage (3 bands) 1.5t0 30 MHz

Input/Output Impedance: 50 Q
In-band Input/Output VSWR 2:1
In-band RF Power Handling 5 Watt (input)
. Out-band RF Power Handling Up to 20 Watt
The preselector RH6323 is digitally tunable
filter operating from 1.5 MHz to 30 MHz.  In-band Second Order Intercept +100
This module consists of two (2) internal  Point dBm(input)
tunable bandpass filters (the frequency range  |n_pand Third Order Intercept +40 dBm
divided between them in the following way:  pgint (input)
1.5-6.7 MHz and 6.7-30 MHz) and the .
internal amplifier (it compensates filter’s ~ Center Frequency Drift: +80 PPM/°C
insertion losses). RH6323 uses serial  Tyning Control Serial
interface for tuning. :
Tuning Speed 10 pS
i : 5V @800mA
DC Power Consumption (Static
wer Consumption (Static) 15\ @ 300mA
Shape Factor (30 dB/ 3 dB) 7 typical
Operating TemperatureRange -40°C to +85°C
Size: 146x88x18.2 mm
Weight: 280 g
RF Connection MCX
RH6323 filters’ specification
Bandwidth (3 dB), Insertion Shape factor (30 dB)
FrequencyRange # 0 : : :
% Loss, dB Overall | Low Side | High Side
5 4.6/5.5 5.0/5.9 5.8/6.1 6.8/7.3 4.8/4.9
4 3.6/4.5 5.2/6.2 5.9/6.2 6.9/7.2 4.9/5.0
1.5-6.7 MHz
3 2.5/13.5 5.6/6.5 5.8/6.2 6.8/7.1 4.8/5.0
2 1.7/2.4 6.1/6.9 5.9/6.1 6.7/7.2 5.1/6.1
5 4.6/5.5 4.3/5.2 6.1/6.3 7.0/7.4 5.1/5.2
4 3.6/4.5 4.7/5.8 6.1/6.5 7.3/8.0 4.9/5.2
6.7-30 MHz
3 2.5/13.5 5.1/6.2 5.9/6.0 6.6/6.7 5.2/5.4
2 1.7/2.4 5.4/6.6 5.8/6.1 6.6/7.2 5.0/6.1

Note: table values are shown as average/maximum.

Page6



RADIOHILL

RH6323 b

RF IN

Corp

lock diagram

a

1,5-6,7 MHz
|7

Tunable Bandpass Filters

* Amplifier gain can be changed
according to customer demand

7-10 MHz

a

RF OUT

8/16dB

Frequency response functions and VSWR functions

The first frequency range (1.5-6.7MHz) has 364 tuning frequencies and the second frequency range
(6.7-30MHz) has 389 tuning frequencies. Some frequency response functions and VSWR functions are

shown below:

Note:fo— tuning frequency;VSWR

VSWR at fofrequency;OIL

Tr1 SIL seR 0.2 / Tr1 SIL seR 0.2 /
U 521 Log 2 1075 dn/ -d0.0 cs 4 U 521 Log 2 (075 e/ -dn.0 4
1 | 1.5000000 MHz Ll.znz 1 0000000 M+z 7 1.1408
1.5(}?000 MHZ |5.Dﬁ77 dB 4 HBUWUU r«z‘ -5.3945 dB
0.0 1 0.0 by
r Ly
-10.0 A E -10.0 // S
yd ‘ AN L | .
=20.0 A ’ T =20.0 ‘ \\\
-30.0 L \ ‘I s -50.0 - ‘ | \\."“*
- - - T
s |t \ | - A [ T~ L
o | (-’ —
0.0 I ” fo: 1.5 MHz; .0 | for 4 MHz; 8
-60.0 L Bandwidth: 2.66%; 0.0 | ! Bandwidth: 2.88%;
] VSWR: 1.29; “ /| VSWR:1.14;
oo \‘%’ OlL: —6.06 dB; o0 | f OlIL: -5.39 dB;
-80.0 OIL-10%: -31.56 dB; 30,0 / OIL-10%: -28.56 dB;
0.0 OIL+10%: -31.83 dB. 00 OIL+10%: —30.30dB.
i . 1.35 1.4 1.45 % = X 1.6 3.8 Ex -
center 1.5 MHZ Lin 101 10 kHz -10 d8m Span 500 kHz Center 4 MHZ - Lin 101 10 kHz -10 d8m 5pan 1.5 MHZ
:;iig:;mnds/ -40.0 g8 4 :;iig:;mnds/ -40.0 g8 4
) 1 8.0080000 MHz [1.5372 ) 1 12.000000 M+z [1.3007
80080000 Mz 415832 de 12.00p000 mz, 5.0966 db
0.0 1 0.0 I
| ¥
-10.0 /| N -10.0 !_.——'-r
B y 7 \
/ AN ~ RN
-20.0 ) — ‘| | \ -20.0 "'/,/ i < =
-30.0 _’/,/ - | I‘ \"\_ ) -30.0 - ‘I \‘\-\,
b0 — | T~ 4 b-40.0—— il ‘| - — «
| —. — 6
-50.0 i i fo: 8 MHz; g -50.0 | / fo: 12 MHz;
0.0 | L) Bandwidth: 2.55%; 0.0 { | Bandwidth: 2.54%;
-60. : -60. 1
'\f"_\f VSWR: 1.53; 1 VSWR: 1.30;
-70.0 OlL: —4.98 dB; -70.0 ki;i OlIL: -5.09 dB;
OIL-10%: ~32.61 dB; OIL-10%: -32.81 dB;
OIL+10%: —34.8 dB. OIL+10%: —32.98dB.
200 7.3 & T it 115 §v3 o = pen
Center §.008 Wz Lin 101 10_kHz -10_dén Span 2.5 WHz center 12 wiz - Lin 101 10 Kz -10_dém Span 3.7 WHz
TlSll SR 0.2 / TlSll SR 0.2 /
SZlLDgMglﬂﬂdB/ -40.0 68 ) . 4 SZlLDgMglﬂﬂdB/ -40.0 g8 4
1o 1 20.000000 Mhz | 1.1030 ) 1 | 30.000000 Mhz, 1.1369
20.000000 iz (-5.5297 db B 301000000 wiz| -5.7214 dB
0.0 ! r 0.0 1 1 1 3
-10.0 /I‘/ - 'I\\ I -10.0 & T ot
AN N
-30.0 - [ -30.0 g ‘ , - <
p-40.0 —] |\ T~ —__ 4 Ped0.0__ = ] , | T — 4
- —~ [d = .
500 oy fo: 20 MHz; 50.0 [ |‘ fo: 30 MHz; 2
0.0 | || Bandwidth: 2.72%; e | |‘ Bandwidth: 2.69%;
‘ ||| vswr:1.10; ‘ L] VvsWR:1.13;
-70.0 \ ﬁ OlL: =5.55 dB; -70-8 \ | OlIL: =5.72 dB;
0.0 \%/ 0IL-10%: —30.02 dB; eo0.c %J OIL-10%: -29.78 dB;
OIL+10%: —30.98dB. OIL+10%: —32.18dB.
] 1§ 19 b3 T 25 200 27 28 25 £ T 7 -
Center 20 Wiz Lin 101 10 kHz -10_dém Span 6.5 Mz Center 30 wiz Lin 101 10_kHz -10_dn Span_10 iz

OIL-10% — insertion loss at0,9fp;OIL+10% — insertion loss at 1,1fo.

insertion loss at fo;
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RADIOHILL Corp Tunable Bandpass Filters

1.5-6.7 MHZz filter performance

The following diagrams show value of Insertion Loss at fo, Insertion Loss at 0.9fo, Insertion Loss at
1.1fo and VSWR at each tuning frequency for 1.5-6.7 MHz filter.

: ‘: VSWR
2 Insertion Loss at fo "
E Insertion Loss at 1.1f . Insertion Loss at 0.9f

6.7-30 MHz filter performance

The following diagrams show value of Insertion Loss at fo, Insertion Loss at 0.9fo, Insertion Loss at
1.1fo and VSWR at each tuning frequency for 6.7-30 MHz filter.
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RADIOHILL Corp Tunable Bandpass Filters

Pinout & Ratings

PIN # Reference designator Description Notes

1-6, 10 N/C No Connect —

7,9 11 GND Digital/RF Ground —
8 VCC +5V Power Supply Input 4.75 to 5.25V @800mA
12 VDD +12V Power Supply Input 11.5t0 12.5V @300mA
13 STB Strobe Active: 5V; Inactive: OV
14 CLK Serial Clock Active: 5V; Inactive: OV
15 ]| Serial Data Input Active: 5V; Inactive: OV

Serial interface description

Serial interface consists of 3 signals: CLK (clock), DI (data input), STB (strobe). Data input is 11
bits code. First 8 bits determine the tuning frequency and the last 3 bits determine the frequency band.

Frequencybandcode
Frequency band D9 D10 D11
1,54 MHz 1 0 0
4-10 MHz
10-30 MHz 0 0 1

Tuning frequencycode

Tuning frequency code is calculated by Xio conversion into binary code. Xio is calculated by the
formula:

fo—fi
fo—fi

fo — tuning frequency; fi — low frequency of the band;f» — high frequency of the band.

>><250,

Example

If you wish to tune to 8.02 MHz, the tune word is:

8,02 — 4,00
10 = (

10,00 — 4,00) §2°0 ~ 168;

168, = 101010 00.

alallel: | UaEelals @

Data
Input

STB

| |

| |

: >10us :
}<—>“ ! D1 D2 D3 | D4 | D5 ( D6 D7 D8 ‘ D9 D10 D11

T ——— 1

|

|

|

|

|

|

-
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RADIOHILL Corp Tunable Bandpass Filters

Mechanical Outline
124

T
J
182

15

7.9 6,8

20
&
i
|
T

321

33

T —
|
|
|
|
|
|
|
|
|
|
|
|
i
i
®
6;5
88

18.2 136.5
146

Note:sizes are shown in millimeters.
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RADIOHILL Corp Tunable Bandpass Filters

RHG6324
Specification:

Frequency Coverage (3 bands) 1.5t0 30 MHz

Input/Output Impedance: 50 Q
In-band Input/Output VSWR 2:1
In-band RF Power Handling 5 Watt (input)
Out-band RF Power Handling Up to 20 Watt
In-band Second Order Intercept Point +100. dBm
(input)
The pre-_postselecto_r RH6324 is digitally In-band Third Order Intercept Point +40_dBm
tunable filter operating from 1.5 MHz to 30 (input)
MHz. RH6324 can be included either in  Center Frequency Drift: +80 PPM/°C
_recelvmg or transmlttlng .tract by Tuning Control Serial
input/output commutation. This module .
consists of three (3) internal tumable _1uning Speed 150 pS
bandpass filters (the frequency range . I 5V @ 800mA
iy ) : DCP C tion (Stat
divided between them in the following way: giver Consumption (SEER 12V @ 300mA
1.5-4 MHz, 4-10 MHz and 10-30 MHz) and g6 Factor (30 dB/ 3 dB) 7 typical
two internal amplifiers which compensate S — T ok geC
filter’s insertion losses (one of amplifiers i 1NJ | emperaturendigs i o
works in receiving tract while another one  Size: 162x92x48 mm
works in the transmitting tract). RH6324  \Weight: 420 g
uses serial interface for tuning. ]
RF Connection MCX
RH6324 filters’ specification
Bandwidth (3 dB), Insertion Shape factor (30 dB)
FrequencyRange # 0 : : -
%o Loss, dB Overall | Low Side | High Side
5 4.6/5.5 5.0/5.9 5.8/6.1 6.8/7.3 4.8/4.9
4 3.6/4.5 5.2/6.2 5.9/6.2 6.9/7.2 4.9/5.0
1.5-4 MHz
3 2.5/13.5 5.6/6.5 5.8/6.2 6.8/7.1 4.8/5.0
2 1.7/2.4 6.1/6.9 5.9/6.1 6.7/7.2 5.1/6.1
5 4.6/5.5 4.9/6.3 6.0/6.2 7.0/7.2 5.0/5.1
4 3.6/4.5 5.3/6.7 5.9/6.2 7.1/7.6 4.8/5.0
4-10 MHz
3 2.5/13.5 5.8/7.0 6.0/6.2 6.9/7.2 4.9/5.2
2 1.7/2.4 6.2/7.3 6.1/6.2 6.9/7.0 5.3/5.4
5 4.6/5.5 4.3/5.2 6.1/6.3 7.0/7.4 5.1/5.2
4 3.6/4.5 4.7/5.8 6.1/6.5 7.3/8.0 4.9/5.2
10-30 MHz
3 2.5/3.5 5.1/6.2 5.9/6.0 6.6/6.7 5.2/5.4
2 1.7/2.4 5.4/6.6 5.8/6.1 6.6/7.2 5.0/6.1

Note: table values are shown as average/maximum.
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RADIOHILL Corp

RH6324 block diagram

1,5-

4 MHz

Rx IN

A

Q_/i

4-10 MHz

Tx IN

a

QJ

a

10-30 MHz
L7

Frequency response functions and VSWR functions

Each frequency range has 251 tuning frequencies. Some frequency response functions and

VSWR functions are shown below:

Tunable Bandpass Filters

Rx OUT

8dB

Tx OUT

8dB

T S11 SWR 0,2 7 2, T S11 SWR 0,2 7 2,
521 Log Mag 10,0 ns/ m 0 ds [oP] A 521 Log Mag 10,0 ns/ m 0 g8 [oP] i A
10 0 17 1,5000000 MHz [1,1714 10.0 1l 4,0000000 MHz| 1,3038
1.5%0000 MHz F5,2783 dB 4,0000000 MHz/ -4,3833 db
0,0—F 1 : \‘ 1 j 0,0 T 1
- . X
10,0 | | - /Ji’ |\\ -10,0 o T\
20,0 - | I‘ \‘\~ -20,0 v | \\‘
- [ ] B A ™
30,0 /7_// ‘ { e 50,0 -’-’/. - .
[+-40, 0.+ - | " i — 1 [+-40,0 | { T~ I
— 8 — | —
50,0 \| ! fo: 1.5 MHz; 50,0 | | fo: 4 MHz; — 8
| idth: .
w0 ||| Bandwidth: 2.87%; Lao,o /| ‘Bandwidth: 2.73%;
] vswriaz; U] vswr: 1.30;
0.0 L | ol -5.28 dB; o0 41 oi:-4.38ds;
| )
50,0 1y OlL-10%: —29.52 dB; 20,0 0IL-10%: —30.17 dB;
oo 1 OIL+10%: —30.43 dB. 0.0 1 0IL+10%: —32.45dB.
3 1,35 1,4 1,45 1,5 T.55 .5 T,55 47 1 3.4 3,6 3,8 4 (] 1
Center 1,5 MHz [+d Lin 101 10 _kHz -10 _dBm Span 470 khHz Center 4 MHZ <7 Lin 101 10 kHz -10 dBm Span 1.5 MHz
Tri SIL SWR 0,2 7 2,0 Tri SIL SWR 0,2 7 2,0
- 521 Log Mag 10,0 da,’ 40 0 g8 [oP] ) J - 521 Log wag 10,0 da,’ 40 0 g8 [oP] } i J
1 8,0080000 MHz[ 1,2499 1 12,060000 MHz [ 1,3136
n 8.00!%00 MHZ -4,3908 dB 12,0 )00 MHZ/-4,0400 dB
0,0 i 0,0 | j l
10,0 a ™ 10,0 gl
7 N L0 a s
A . PARERN
-20,0 - <2 -20,0 e I =~
p’ .
30,0 - il ’ |‘ I — -30,0 = | o SN
40,0 V ‘I ‘ \-\"' T— H et 0 i } T — W
| 1 Bl |
50,0 o 8 MHZ 8| 50,0 | ‘ fo: 12 MHzZ;
b \l || Bandwidth: 2.72%; o ||| Bandwidth: 2.46%;
' || vswR:124; ' ",\ | VSWR:1.31;
70,0 \y‘ OlL: —4.39 dB; ~70,0 \t; OlIL: -3.97 dB;
40,0 OIL-10%: -29.29 dB; 60,0 OIL-10%: —-33.38 dB;
OIL+10%: —31.03dB. OIL+10%: —34.14dB.
20:0 7 7.5 * T - 9,5 209 . 11 11,5 i g1 T 13,8
center 8,008 MHZ (=4 Lin 101 10 KHZ -10 d8m Span 3,1 MHz center 12 MHZ [=4 Lin 101 10 kHz -10 dém Span 3,4 MHz
T S11 SWR 0,2 7 2, T S11 SWR 0,2 7 2,
521 Log Mag 10,0 ns/ m 0 g8 [oP] A 521 Log Mag 10,0 ns/ m 0 g8 [oP] A
m o 1 20,000000 Wz 1,0792 m ] 1 30,000000 MHz] 1,2675
20,000000 MHZ -4,4865 db 30,'30?000 MHz| -5,3572 dB
0.0 1 ‘I j_ | 0.0 [
- —._I Iw
-10,0 //1 7\\ -10,0 ~ ]k
20,0 ! /'/ ‘ { AN -20,0 - - -
8 p <
A { T - | .
10,0 —— o 1 10,0 — I ‘ =
b-40,0 =" . { “-\""1_‘ 4 bred0,0——— — ! ’ - — 4
— g — | —
-s0.0 l‘ ’ fo: 20 MHz; | -50,0 ‘I | fo: 30 MHz; —d
o | || Bandwidth: 2.61%; oo L Bandwidth: 2.69%;
i \ | VSWR: 1.08; i l\ VSWR: 1.13;
o \ OlL: —4.49 dB; 70,0 b OlL: -5.71 dB;
30,0 0IL-10%: —30.75 dB; 60,0 OIL-10%: -29.78 dB;
@ OIL+10%: —32.09dB. OIL+10%: —32.18 dB.
S 1§ 15 b3 b3 | 20,0 26 28 EG) T |
Center 20 MHz c7 Lin 101 10 kHz -10 dém Span 6.6 MHz Center 30 MHz <7 Lin 101 10 _kHz -10 dbm SEM 11 MHz

Note: fo — tuning frequency;VSWR — VSWR at fo frequency;OIL — insertion loss at fo;
OIL-10% — insertion loss at 0,9fy;OIL+10% — insertion loss at 1,1fo.
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RADIOHILL Corp Tunable Bandpass Filters

1.5-4 MHz filter performance

The following diagrams show value of Insertion Loss at fo, Insertion Loss at 0.9fo, Insertion
Loss at 1.1fo and VSWR at each tuning frequency for 1.5-4 MHz filter.

= Insertion Loss at fo N VSWR

W 0 0 50 60 79 @ 50 W0 10120 13 48 IS0 60 170 180 1w N0 20 2024029

o Insertion Loss at 1.1f o , Insertion Loss at 0.9

4 @ 0 40 S0 80 0 60 90 100 1112 13 140180 W0 70 180 90 200 M0 20 % 240 0 1@ M 40 S0 60 70 60 90 199 1o 130 130 M8 10 60 1010 190 200 1070 20 340 0

4-10 MHZz filter performance

The following diagrams show value of Insertion Loss at fo, Insertion Loss at 0.9fo, Insertion
Loss at 1.1fo and VSWR at each tuning frequency for 4-10 MHz filter.

s Insertion Loss at fo - e VSWR

= Insertion Loss at 1.1fy Insertion Loss at 0.9fg

B 0 40 50 B0 0 0 B0 100 10 2 13 40 150 00 1M 90 20 20 2 29 200 28 4 @ 0 40 S0 0 0 60 00 100 1102 1% 140 180 160 170 10 00 200 20 26 2% 0 %0
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RADIOHILL Corp Tunable Bandpass Filters

10-30 MHz filter performance

The following diagrams show value of Insertion Loss at fo, Insertion Loss at 0.9fo, Insertion
Loss at 1.1fo and VSWR at each tuning frequency for 10-30 MHz filter.

Insertion Loss at g | VSWR

Insertion Loss at 1.1y Insertion Loss at 0.9fg

Pinout& Ratings

PIN # Reference designator Description Notes

1-5, 10 N/C No Connect —
6 PTT SWRX/TX Rx mode: 5V; Tx mode: OV

7,9 11 GND Digital/RF Ground —
8 VCC +5V Power Supply Input 4.7510 5.25V @ 800mA
12 VDD +12V Power Supply Input 11.5t0 12.5V @ 300mA
13 STB Strobe Active: 0V; Inactive: +5V
14 CLK Serial Clock Active: 5V; Inactive: 0V
15 B]| Serial Data Input Active: 5V; Inactive: 0V

Serial interface description

Serial interface consists of 3 signals: CLK (clock), DI (data input), STB (strobe). Data input is

11 bits code. First 8 bits determine the tuning frequency and the last 3 bits determine the frequency
band.
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RADIOHILL Corp Tunable Bandpass Filters

Frequencybandcode
Frequency band D9 D10 D11
1,5-4 MHz 1 0 0
4-10 MHz 0 1
10-30 MHz 0 0 1

Tuning frequencycode

Tuning frequency code is calculated by X1o conversion into binary code. Xy is calculated by the
formula:

ol fi
i fi

fo — tuning frequency; fi — low frequency of the band; f» — high frequency of the band.

X10=( )XZSO,

Example
If you wish to tune to 8.02 MHz, the tune word is:

8,02 — 4,00
10 = (

10,00 — 4,00) -0 ~ 168;

168, = 1010 10 00.

sl UaEaEalat 0

Dataf |
Input | | >10 s
)

STB

Mechanical Outline

150

od
«
166
30.9 40
— = & & o Sl BE-T11-003
: t i
& ! !
= iz 4 %

E [T |°=‘
[ HH
- R -t kS £ [:H
= ! e
i .E:@ & '@ ©
5
=

16 [ 20

S
.
Y
ey

ﬂ/
dhples 158
FIG-1040

WON- J/PCE

Note:sizes are shown in millimeters.
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RADIOHILL Corp

The RH6331 is digitally tunable filter
operating from 30 MHz to 88MHz. Parallel
interface is used for tuning. The module can
be installed either in receiving or
transmitting tract. RH6331 has low
insertion losses, high RF power handling,
wide operating temperature range and fast
tuning speed. The module can work in
frequency-hopping spread spectrum mode.

Tunable Bandpass Filters

RH6331

Specification:

Frequency Coverage 30 to 88 MHz
Input/Output Impedance: 50 Q
In-band Input/Output VSWR 2:1
In-band RF Power Handling 20 Watt (input)
Out-band RF Power Handling Up to 50 Watt
In-band Second Order Intercept Point +108:p%g
In-band Third Order Intercept Point +5(Oir?pl?1rt];
Center Frequency Drift: +80 PPM/°C
Tuning Control Parallel
Tuning Speed 25 puS
DC Power Consumption (Static) 5V @ 2A
Shape Factor (30 dB/ 3 dB) 7 typical

-40°C to +65°C

Operating TemperatureRange

Size: 102x76x65 mm
Weight: 460 g
RF Connection SMA
RH6331 specification
i Shape factor (30 dB
. Bandwidth (3 dB), 9% Insertion Loss, p ( ) _
dB Overall Low Side | High Side
4 3.5/4.5 2.9/3.6 6.1/6.5 6.8/7.2 5.1/5.6
6 5.5/6.5 1.4/1.7 6.5/6.8 7.25/7.65 5.35/5.8

Note: table values are shown as average/maximum.
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RADIOHILL Corp

Tunable Bandpass Filters

Frequency response functions and VSWR functions
Some frequency response functions and VSWR functions are shown below:

Tlsusmnz;zn Tlsusmnz;zn
521 Log Mag 10,0 ns/ m 0 g8 [oP] A 521 Log Mag 10,0 ns/ m 0 g8 [oP] 1l
10.0 1 30,000000 MHz 10 0 1l 50,184000
| 30,00 00 iz 1 3377 8 50, 1"000 1 1 4974 8
0.0 _1_ 0.0 !
-10,0 ya g ‘\_ -10,0 v |\
,,/ \‘&\ 'I/ ‘ \\
-20,0 1 y -20,0 - ! A
- S E \
-30,0 =t ‘ ™ - -30,0 S ‘
- . o \‘-\
e I — N = | >~ '
-50,0 I ‘ fo: 30 MHz; g -50,0 ‘ fo: 50.18 MHz;
oot H Sgc\;’:'ft& 5.97%; oot Bandwidth: 5.82%; R
‘ : 1.06; VSWR: 1.08;
70,0 || on-133ds; s OlL: -1.49 dB;
0.0 \J OlL-20%: ~29.96 dB; 0.0 OIL-20%: ~28.56 dB;
oo i OIL+20%: —33.60dB. oo OIL+20%: —34.46dB.
Center 30 MHz <7 ESUH 500 > 10 _kHz > -10 dbm - Span 30 MHz Center 50,184 m:n [=d ° Lin 6;0 10 kHz -10 _dbm Span 60 MHz
Tri Sl SR 0,2 7 2,0 Tri SIL SWR 0,2 7 2,0
- 521 Log Mag 10,0 da,’ 40 0 g8 [oP] ) i - 521 Log wag 10,0 ua,ﬂ 40 0 g8 [oP] J
1 70,136000 MHz 1,0958 1 88, 000000 iz 1,3272
70,136000 MHz -1,2701 dB 88, 000000 iz -1,2295 dB
0,0 il 0,0 ﬁi
AT /
-10,0 yal ,\ -10,0 ya A
/ A / A
-20,0 ' /,- ‘ | -;\ -20,0 I//' \
-30,0 //"' \\ -30,0 L -~ S
S \_\ | | \\
V-so,u- ! ‘ ‘ fo: 70.13 MHz; -50,0 ‘ I fo: 88 MHz; 1 1
s | Bandwidth: 5.7%; | iy | Bandwidth: 5.76%; "
VSWR: 1.09; . ] vswr: 1.33;
70,0 ‘ OIL: -1.26 dB; 70,0 i oIL:-1.23 dB;
w00 OIL-20%: —29.18 dB; a0 I‘ 0IL-20%: —30.02 dB;
' OIL+20%: —35.98dB. ' 0IL+20%: —36.58dB.
200, 40 50 &0 PAﬂ 80 90 100 110 738-0 50 60 70 80 AQ TOU gy Zv 130
Center 70,136 MHZ (=3 Lin 600 10 kHz -10 dBm Span_30 MHZ Center BE MHZ <7 Lin 600 10 kHZ -10 dém Span 100 MHz

Note: fo — tuning frequency;VSWR — VSWR at fo frequency;OIL — insertion loss at fo;
OIL-20% — insertion loss at 0,8fo;O1L+20% — insertion loss at 1,2fo.

RH6331 performance

The following diagrams show value of Insertion Loss at fo, Insertion Loss at 0.8fo, Insertion

Loss at 1.2fo and VSWR at each tuning frequency.

. .
=
= - =
= Insertion Loss at fo A
i VSWR
= — -
m
'“hﬁnﬂ b
z 5
s -
p =
2
144 1.
“ .
b
=
2
o
b
i
i
=
i
i
i
=
e L R R —=r oo oo or oo e
=g ==
E
= "
- 2
. 2 .
o Insertion Loss at 1.2fo £ Insertion Loss at 0.8fo
= ]
- =4
" >
&
&
- . i i i
A5 oo omD OD O OOogn O 00 00 0D 0T R L i o Lo o i e
N )
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RADIOHILL Corp

Pinout & Ratings

Tunable Bandpass Filters

PIN # Reference designator Description Notes

1 A2 Tune Bit 2 Active: 5V; Inactive: OV

2 A3 Tune Bit 3 Active: 5V; Inactive: OV

3 Ad Tune Bit 4 Active: 5V; Inactive: OV

4 A5 Tune Bit 5 Active: 5V; Inactive: OV

5 A6 Tune Bit 6 Active: 5V; Inactive: OV

6 A7 Tune Bit 7 Active: 5V; Inactive: OV
7,9 11,12 GND Digital/RF Ground —

8 VCC +5V Power Supply Input 4.7510 5.25V @ 800mA

10 N/C No Connect —

13 STB Strobe Active: OV; Inactive: +5V

14 A0 Tune Bit 0 Active: 5V; Inactive: 0V

15 Al Tune Bit 1 Active: 5V; Inactive: 0V

Parallel interface description

Serial interface consists of 9 signals: AO-A7 (tuning frequency code) and STB (strobe). Tuning
frequency code is calculated by Xi0 conversion into binary code. Xuo is calculated by the formula:

X10=(

ol i
i i

)x250,

fo — tuning frequency; fi — low frequency of the band; f» — high frequency of the band.If you wish to
tune to 62.48 MHz, the tune word is:

X10=(

62.48 — 30
88 — 30

) X 250 = 140;

140, = 10 00 11 00.

Time carts are shown below.

A

STB

P

y
N

X

_>600nS

>2.5uS

A4

> 200 uS

A A

Y

RF IN

& 600

=200 nS
)

A 4

]

ZA
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RADIOHILL Corp Tunable Bandpass Filters

Mechanical Outline

108.7
22 102

66.7

;
°
@
e
o

24.1

76 82.5
85.6

Note:sizes are shown in millimeters.
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RADIOHILL Corp Tunable Bandpass Filters

RH6341
Specification:

Frequency Coverage (3 bands)

30 to 512 MHz

Input/Output Impedance:

50 Q

In-band Input/Output VSWR

2:1

In-band RF Power Handling

2 Watt (input)

Out-band RF Power Handling

Up to 20 Watt

The preselector RH6341 is digitally tunable
filter operating from 30 MHz to 512 MHz.

This module consists of three (3) internal

tunable bandpass filters (the frequency range

divided between them in the following way:
30-96 MHz, 96-262 MHz and 262-512

MHz). RH6341 wuses serial or parallel

interface for tuning.

In-band Second Order Intercept +100
Point dBm(input)
In-band Third Order Intercept +40 dBm
Point (input)
Center Frequency Drift: +80 PPM/°C
Tuning Control Parallel, Serial
Tuning Speed 10 pS
DC Power Consumption (Static) 5V @1A
Shape Factor (30 dB/ 3 dB) 8 typical

Operating TemperatureRange

-40°C to +65°C

Size: 107x104x24.7 mm

Weight: 600 g

RF Connection SMA

RHG6341 filters’ specification
FrequencyRange | # | Bandwidth (3 dB), % ILnossesr’ti(;)S Overalslhape If::lto;io dﬁ)igh p
7 6.5/7.5 2.4/3.0 6.5/7.1 7.5/9.0 4.8/6

30-96 MHz 5 4.6/5.5 5.0/5.9 5.8/6.1 6.8/7.3 4.8/4.9
3 2.5/13.5 5.6/6.5 5.8/6.2 6.8/7.1 4.8/5.0

7 6.5/7.5 2.5/3.0 6.5/7.1 8.2/9.2 4.8/5.8

96-262 MHz 5 4.6/5.5 4.9/6.3 6.0/7.2 7.0/7.2 5.0/5.5
3 2.5/13.5 5.8/7.0 6.0/6.2 6.9/7.2 4.9/5.2

7 6.5/7.5 2.6/3.0 6.5/7.1 8.5/9.5 4.7/5.5

262-512 MHz 5 4.6/5.5 4.3/5.2 6.1/6.3 7.0/7.4 5.1/5.2
3 2.5/13.5 5.1/6.2 5.9/6.0 6.6/6.7 5.2/5.4

Note: table values are shown as average/maximum.
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RADIOHILL Corp

RH6341 block diagram

Tunable Bandpass Filters

30-96 MHz
L7

A

‘\D

96-262 MHz
L7

RF OUT

A

262-512 MH}

&

Frequency response functions and VSWR functions

Some frequency response functions and VSWR functions are shown below:

fo: 146 MHz;
Bandwidth: 6.85%;
VSWR: 1.19;

OlL: -2.33 dB;
OIL-10%: —26.48 dB;
OIL+10%: —31.48 dB.

‘ e \ -
- | T - | [ \\
r | = ~ | ’ =
- | . | I l /
\ / | /
B B 1 i
| fo: 30 MHz; ".‘ ! fo: 88 MHz;
ﬂ Bandwidth: 6.96%; \ /’ Bandwidth: 6.72%;
\ / VSWR: 1.19; | { VSWR: 1.08;
| / OlIL: 2.04 dB; | / OlL: -2.22 dB;
\,‘. / 0IL-20%: —27.28 dB; \\ / 0IL-10%: -26.26 dB;
v OlL+20%: —30.28dB. N OIL+10%: -31.75d8B.
v .
\ |r
‘,_,_J_‘\/
/’/-1 o - -
l1a.o. i ! 4 = ——
I—— | i — R

fo: 250.4 MHz;

/ Bandwidth: 6.84%;

f VSWR: 1.25;

/ OlL: —2.23 dB;

/ OIL-10%: —26.13 dB;
OIL+10%: —33.20dB.

fo: 320 MHz;
Bandwidth: 7.32%;
VSWR: 1.01;

OlL: -2.03 dB;
OIL-10%: —25.52 dB;
OIL+10%: —31.40dB.

N OIL+10%: —34.19dB.

| for 512 MHz;
'f Bandwidth: 7.34%;
VSWR: 1.34;
/ OlL: —2.35 dB;
- OIL-10%: —24.01 dB;

Note:fo— tuning frequency;VSWR — VSWR at fofrequency;OIL — insertion loss at fo;

OIL—20% — insertion loss at0,8fy;OIL+20% — insertion loss at 1,2fo.
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30-96 MHz filter performance

Tunable Bandpass Filters

The following diagrams show value of Insertion Loss at fo, Insertion Loss at 0.8fo, Insertion
Loss at 1.2fo and VSWR at each tuning frequency for 30-96 MHz filter.

Insertion Loss at fo

W o e 4 o0 6o 75 % %o e 19 1 1w e e o 170 e o0 e 2w mv 2w e 0 w0 e e

L VSWR

Insertion Loss at 1.2fy

I 30 30 0 0 e 7080 0 W6 110 130 130 140 190 W0 70 189 190 300 319 20 20 340 38 60 N 3

96-262 MHz filter performance

1T

Insertion Loss at 0.8fy

ITHITY

[(EEEER]

L

10203 0 o e 70 e o 100 1 13 10 Mo 1m0 160 o 1o 1m0 o 3t Zo 0 20 e 20 m

The following diagrams show value of Insertion Loss at fo, Insertion Loss at 0.8fo, Insertion
Loss at 1.2fo and VSWR at each tuning frequency for 96-262 MHz filter.

Insertion Loss at fo

10 30 30 4 50 6 70 80 9 190 110 130 130 140 150 160 170 180 190 00 330 30 190 340 390 60 370 390 290 300 310 3 10 20 30

- VSWR

30 2 0 40 0 9 TO B W 100 10 139 130 140 150 160 17O 189 190 200 310 230 230 0 %0 0 70 I 0 200 319 0 30 349 30

dubkkie

Insertion Loss at 1.2fy

EEREEERE EEEERRREE, FEstiiey

Insertion Loss at 0.8fy

Ghbbhbb aattatial, bakhbRuRb, bak
Semrun-Bemsovrbn-teaSonrbn-Bens

1 2% % @ % & 7 & s 101w

128 130 146 150 160 179 150 150 298 210 220 230 240 249 260 270 280 290 30 310 18 100 a0 30

10 30 30 & % S0 7o 80 %0 100 110 120 130 140 150 960 170 180 150 200 10 230 230 240 250 360 270 280 90 300 310 1 330 349 350
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Tunable Bandpass Filters

262-512 MHz filter performance

The following diagrams show value of Insertion Loss at fo, Insertion Loss at 0.8fo, Insertion

Loss at 1.2fo and VSWR at each tuning frequency for 262-512 MHz filter.

Insertion Loss at fo

VSWR

Insertion Loss at 1.2y

Insertion Loss at 0.8

Pinout & Ratings

PIN # Reference designator Description Notes

1 A2 Tune Bit 2 Active: 5V; Inactive: 0V

2 A3 Tune Bit 3 Active: 5V; Inactive: 0V

3 A4 Tune Bit 4 Active: 5V; Inactive: 0V

4 A5 Tune Bit 5 Active: 5V; Inactive: 0V

5 A6 Tune Bit 6 Active: 5V; Inactive: 0V

6 A7 Tune Bit 7 Active: 5V; Inactive: 0V
7,9 11,12 GND Digital/RF Ground —

8 VCC +5V Power Supply Input 4.75to 5.25V @ 800mA

10 N/C No Connect —

13 STB Strobe Active: 0V; Inactive: +5V

14 A0, CLK sTe . 'g'lggk Active: 5V; Inactive: OV

15 AL DI o B #{put Active: 5V/; Inactive: OV
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RADIOHILL Corp Tunable Bandpass Filters

Serial interface description

Serial interface consists of 3 signals: CLK (clock), DI (data input), STB (strobe). Data input is
11 bits code. First 8 bits determine the tuning frequency and the last 3 bits determine the frequency

band.

Parallel interface description
Serial interface consists of 9 signals: A0-A7 (tuning frequency code) and STB (strobe).

Tuning frequencycode

Tuning frequency code is calculated by X1o conversion into binary code. Xy is calculated by the
formula:

-t
%10 ‘(fh—ﬁ

fo — tuning frequency; fi — low frequency of the band; f» — high frequency of the band.

)x250,

Mechanical Qutline
96

& O O 9= :l
‘ 18
114 B 8 |
104 i

aB B36
4 om8.

@

o EJe Mol &

107

Note:sizes are shown in millimeters.
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RADIOHILL Corp Tunable Bandpass Filters

GLOSSARY

ATTENUATION — The reduction in amplitude, measured in dB, ofa signal passing through a

dissipative network or other medium.

BANDWIDTH — The width in frequency of a filter’s response,typically measured between the
3 dB points.

BANDPASS FILTER — A filter that passes one band offrequencies, while rejecting both

higher and lower frequencies.

CENTER FREQUENCY (fo) — A measure of the central frequency,between the upper and
lower cutoff frequencies. It can bedefined as the either the arithmetic mean or geometric mean.

DECIBEL — A logarithmic unit of measurement expressing signalmagnitude relative to a

specified or implied reference level.

FALL TIME — The time required for a signal to change from aspecified high value to a

specified low value, typically definedas 90% and 10% of the steady state value.

INSERTION LOSS — The decrease in transmitted signal powerresulting from the insertion of
a device. It is usually expressedrelative to the signal power delivered to that same part beforeinsertion,

and is usually expressed in decibels (dB).

PASSBAND — The range of frequencies that can be passedthrough a filter, bounded by limits

often specified as thehalf-power points (i.e. 3 dB below the nominal).

PERCENT BANDWIDTH — The width of a filter’s responsebetween the 3 dB points, based

on a percentage of the center frequency.

RISE TIME — The time required for a signal to change from aspecified low value to a

specified high value, typically definedas 10% and 90% of the steady state value.

SELECTIVITY — A measure of the attenuation provided atfrequencies removed from the

center frequency relativeto the center frequency response.

SHAPE FACTOR — A dimensionless parameter giving anindication of the amount of
selectivity provided by a given filter. Typically calculated as the ratio between the 30 dB bandwidthand
3 dB bandwidth.
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