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ABSTRACT

The television transmitter type of 22 Channel in UHF systern has for 2 main

1 QOscillator, Modulator, Pre Amplificr which cutput equal to 350 mV.
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received signals which is the cutput of Pre Amplifier section and gaining to 5 Watts of
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RG-6 75.0 5 18.6 0.266 Foam PE 400
RG-6X 52.0 % 26.0 0.242 Foam PE 300
RG-8 520 66 29.5 0.405 PE 4000
RG-8 Foam 50.0 30 254 0.403 Foam PE 1500
RG-8A 52.0 il 29.5 0.405 PE 5000
RGY 51.0 6 0.0 0.420 PE 4000
RG-9A 510 66 30.0 0.420 PE 4000
RG-9B 50,0 66 30.8 0.420 PE 5000
RG-11 750 66 30.6 0.403 PE 4000
RG-11Foam 750 80 16.9 0.405 Foam PE 1600
RG-HIA 75.0 66 20.6 0.405 PE 5000
RG-12 75.0 66 20.6 0.475 PE 4000
RG-12A 75.0 66 20.6 0.475 PE 5000
RG 17 520 66 29.5 0.870 PE 11000
RG-17A 52.0 66 29.5 0.870 PE 11060
RG-55 535 66 18.5 0216 PE 1500
RG-55A 50.0 66 0.8 0216 PE 1900
RG-55B 535 60 238.5 0.216 rE 1900
RGG-58 53.5 66 28.5 0.195 PE 1900
RG-58Foam 535 % 285 0.195 Foam PE 600




- o x = Qr 1 d’
A3 2.6 [Woda1e veame lanonidoauandsae 11

22

niesae DN A | Mg | ey fagfldla | usadld
o mmndr | v gudnans | Bidna3n AUGIgH
(Tov) (pF/®) @) (Vrms)
RG-58A 53.5 66 28.5 0.195 | PE 1900
| RG-58B 53.5 66 28.5 0.195 | PE 1900
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RG-59A 73.0 66 21.0 0242 | PE 2300
RG-62 93.0 86 13.5 0.242 Afr space PE 750
RG-62foam 95.0 79 i3.4 0.242 | Foam PE 700
RG-62A 93.0 86 13.5 0.242 | Airspace PE 750
RG-628B 93.0 86 13.5 0.242 | Air space PE 750
RG-133A 95.0 66 16.2 0.405 PE 4000
RG-141 50.0 70 29.4 0190 | PTFE 1900
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RG-142A 50.0 70 29.4 0.206 | PTFE 1900
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R(G-213 50.0 66 308 0.405 PE 5000
RG-214*% 50.0 66 30.8 0.425 | PE 5000
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RG-216 75.0 66 20.6 0.425 PE 5060
RCG-223* 50.0 66 308 0212 | PE 1900
9913(Belden)* | 50.0 g4 24.0 0.4035 Air space PE -
Y9 14(Belden)* 50.0 78 26.0 0.405 Foam PE -
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amgiheesii 6.2 Joudyaimniw 1 Vp - p uazdyanandos 200 mv

6.2.2  Output %A Modulation 1 120 mV
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6.3 M RF Power Amplifier Stagel 10Ma3v8109 Output 5 Watts
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6.4 1A RF Power Amplifier Stageaod 1amasvensn Output 40 Watts
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6.6 A Power Supply

6.6.1 Power Supply %A Modulation 118 Pre-Amplifier
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6.6.2 Power Supply %® RF Power Amplifier 5 Watts

ﬁf‘ ;‘.L £ s % PR et
Eﬂﬁ 6.18 37 Power Supply Y09 RF Power Amplifier 5 Watts

6.6.3 . Power Supply %f  RF Power Amplifier 40 Watts
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Philips Semiconductors Product specification

UHF power LDMOS transistor BLF861A
%
FEATURES PINNING - SOT540A
* High power gain PIN DESCRIPTION
« Easy power control 1 drain 1
» Excellent ruggedness 2 drain 2
s Designed to withstand abrupt load mismatch errors 3 gate 1
» Source on underside eliminates DC isolators; reducing 4 gate 2

common mode inductance - 5 source connected to flange
« Designed for broadband operation (UHF band) :

+ Internal input and output matching for high gain and
optimum broadband operation.
1 2
APPLICATIONS £ | W4 ]
« Communication transmitter applications in the UHF IE
frequency range. I I ]
' 3 a
DESCRIPTION Top view MBKTTT
Silicon N-channel enhancement mode lateral D-MOS
push-pull transistor in a SOT540A package with ceramic ) — N ’
cap. The common source is connected to the mounting Fig.1 Simplified outline.
flange.
QUICK REFERENCE DATA
RF performance at Ty, = 25 °C in a common source 860 MHz test circuit.
f Vs Py Gp b AGy,
MODE OF OPERATION (MH2) V) W) (dB) (%) (dB)
CW, class-AB 860 32 150 >13.5 =50 <1
typ. 14.5
PAL BG (TV), class-AB 860 {ch 69) 32 =150 >14 >40 note 1
typ. 170
(peak sync)
Note
1. Sync compression: input sync = 33%; output sync 27%.
LIMITING VALUES
In accordance with the Absolute Maximum Rating System (IEC 60134).

SYMBOL PARAMETER CONDITIONS MIN. MAX. UNIT
Vps drain-source voltage - 65 A
Vas gate-source voltage - +15 v
o drain current (DC) - 18 A _
Piot total power dissipation Tp < 25°C - 318 w
Taig storage temperature -65 +150 °C
T; junction temperature - 200 °C

2001 Feb 09 2




Philips Semiconductors Product specification

UHF power LDMOS transistor BLF861A
THERMAL CHARACTERISTICS
! SYMBOL PARAMETER CONDITIONS VALUE UNIT
'&,,ﬂb thermal resistance from junction to mounting base | Ty = 25°C; Py = 318 W 0.55 KW
[ Rih mo-h thermal resistance from mounting base to heatsink 0.2 KA

CHARACTERISTICS
T, = 25 °C; per section; unless otherwise specified.

SYMBOL PARAMETER CONDITIONS MIN. | TYP. | MAX. |- UNIT

7 VIER)DSS drain-source breakdown voltage |Vgs=0; Ip=1.5mA 65 - - vV
VEsih gate-source threshold voltage Vps =10V, Ip = 150 mA 4 - 556 v
lbss drain-source leakage current Vgs=0;,Vpg =32V - — 22 A
Tosy drain cut-off current Vas=Vesm+ 9V Vps= 10V |18 |- - A
.ibgq gate leakage current Vgg =215V, Vps =0 - - 25 nA
Qe forward transconductance Vps=10V:lp=4A L 4 = s
__P.Dq - drain-scurce on-state resistance {Vgs = Vosh + 9V, b= 4 A - 160 - mi}
Ces input capacitance Vs = 0; Vps =32 Vi f= 1 MHz (0| = e pF
ﬁ();s; output capacitance Vs =0; Vps =32V, f= 1 MHz (1) { - 40 - pF
[Crss feedback capacilance Ves =0; Vps =32V, f=1 MHz (M | 6 - pF
Note

1. Capacilance values without internal matching.

MLDZ10

COSS L.
{oF)
80

60

40 pA-t— e =

Vps (V)

SO b= M T;=25°C.

Fig.2 Output capacitance as a function of
drain-source vellage; typical values per
section.

2001 Feb 09 3



Philips Semiconductors Product specification

UHF power LDMOS transistor BLF861A

APPLICATION INFORMATION
RF performance in a common source 860 MHz test circuit. Ty, = 25 °C; Ry mb-n = 0.15 KW, unless otherwise specified.

iir MODE OF f Vos Ibq PL Gp Mp i AGP
OPERATION (MHz) V) (A) (W) (dB) (%) (dBc) (dB)

CW, class-AB 860 32 1 150 »13.5 >50 - <1

typ. 14.5
2-iune, class-AB fy = 860 32 1 150 (PEP) >14 »40 <-25 -
fy = 860.1
PAL BG (TV}; ciass-AB 860 32 1 > 150 =14 >40 - note 1
(ch 69) typ. 170
{peak sync)

Note
1. Sync compression: inpul sync > 33%; output sync 27% measured in an 860 MHz lest circuit.

Ruggedness in class-AB operation

The BLFaG1A s cabable of withstanding a load mismatch carresponding to VSWR = 10 ;1 through all phases under the
following condiions: Vpg = 32 V; f = 860 MHz at rated load power.

The BLFB61A is an improved version of the BLF861 on ruggedness and is capable fo withstand abrupt source or load
rmismatch errors under the nominal power condition.

MCDET MCDar?

17 - 10

|
il niQ 3 A
wyro o " / Q) s RL

}f i ‘“-—-______g
h-‘-—.
8 —t /s L’ 5
7 1
L //
] w /
» A /1

7 P v X
[ - e —— /
// 1
0 - ) S
400 500 600 700 800 800 400 500 B00 700 800 900
f (MHz) f (MHz)
CW, class-AB operation; Vpg = 32 Vi lpg = T A; CW, ctass-AB operalion; Vps = 32 Vi lpg =1 A,
PL =170 W (total device), Ty, = 25 °C. P = 170 W {total device); T, = 25 °C.
Fig.3 Input impedance as a function of frequency Fig.4 Load impedance as a function of frequency
{series components); typical push-pull {series components), typical push-pul
vahes. values.
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Philips Semiconductors

Product specification

UHF power LDMOS transistor BLF861A
MLD514 MLDS1S
20 T 0 - e
Gp S A iin] %im |
(9B) o (%) (dBc)
15 foep= = ——f ——{— o 20 /_d_a_ =
[~
L . L~ LA L
| np // // dg /_,/
10 el 40 40 b= P s S S pval
= =
1 1|
. paliy /]
5 // // & 20 50 {/ -
0 ey 80 -
0 100 200 300 o 100 200
P (PEP} (W) P (PEP} (W)

Th=25°C, Vs =32V Ipg= 1A
2-tone. fy - BE0 MHz (-6 dB). ;= B60.1 MHz (- 6 dB)
rrgasured it an 860 MHz test crcuit.

Fig.5 Power gain and drain efficiency as functions
of peak envelope load power; typical

Th=25°C, Vpg =32Vilpg > 1A
2-tone: {; = 860 MHz (-6 dB); f; = 860.1 MHz (-6 dB)
measured in an 860 MHz tes! circuit.

Fig.6 Intermodulation distortion as a function of

values. peak envelope output power; typical values.
MLDS1E

20
Gp o
(dB) Gp {%}

15 == R 60

L~ ™~
|
np ||

10 |- /, 40

5 f/ 20

0 ————— . U

0 50 100 150 200 250
P (W)

Ty = 2570, Vpg = 32V, Ipg = 1 A; CW, class-AB; f - 860 MHz;
measwed in an 860 MHz test circuit.

Fig.7 Power gain and drain efficiency as functions
of load power; typical values.

L—
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Philips Semiconductors

Product specification

UHF power LDMOS transistor BLF861A
List of components class-AB broadband test circuit {see Figs 8 and 9)
! COMPONENT DESCRIPTION VALUE DIMENSIONS CATA;i':GUE
C1 multilayer ceramic chip capacior; note 1 | 20 pF
! c2 multifayer ceramic chip capacitor; nole 1 [ 4.3 pF
| C5 CF CO tekelec trimmer 0.6104.5pF
fci - multilayer ceramic chip capacilor; note 1 | 9.1 pF
—(‘—5— multilayer ceramic chip capacitor; note t | 10 pF
C T multilayer ceramic chip capacitor; note 1 | 5.1 pF
e multilayer ceramic chip capacilor, note 1} 13 pF
’“_1_[\ Cot multilayer ceramic chip capacitor; note 2 | 8.2 pF
C_" 2 r 13 multilayer ceramic chip capagcitor; note 2 | 6.8 pF
fot multilayer ceramic chip capacitor; note 3 | 1 pF
c1s multilayer cerarmic chip capacitor; note 3 | 20 pF
C16. CY7 multilayer ceramic chip capacilor 1nF
iv no mullilayer ceramic chip capacilor 100 nF
o1, C26 multilayer ceramic chip capacitor 100 pF
c. 551 multilayer ceramic chip capacilor; note 2 | 100 pF
el 023
C 4 electrolytic capacitor 1000 uF
'C.o | multilayer ceramic chip capacitor 11F 2222 595 16754
FLTT’ stripline; note 4 306x24mm
—!.5 P stripline; note 4 28 x 2.4 mm
i._5_ 6 stripline; note 4 10 x5 mm
?LS stripline; note 4 2010 mm
L9 L10 stripline; note 4 3.5 %15 mm
L15. L2 stripline; note 4 10x 10 mm
L1z Lid stripline; note 4 15 x5 mm
L15. L6 stripline; note 4 48.5x 2.4 mm
L17 stripline; note 4 10x 2.4 mm
Ly ferrite
L1G wire inductor {hairpin) length = 17 mm
%_E_iu_ ) semi rigid coax balun UT70-25 Z2=25Q+15Q (70 mm
B2 semi rigid coax balun UT70-25 £=250+150Q 485 mm
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Philips Sermiconductors

Product specification

UHF power LDMOS transistor BLF861A
COMPONENT DESCRIPTION VALUE DIMENSIONS CATAJ(?GUE
R1 resistar 3Q
RZ resistor 1 k(2
_RB resistor 100 kQ
R resislor 100 Q
I>R5, Rb6 SMUD resistor 3.9Q

Notes

1. American Technical Ceramics type 100A or capacilor of same guality.

2. American Technical Ceramics type 180R or capacitor of same quality.
3. American Technical Ceramics type 100B or capacitor of same quality.
4

The striplines are on a double copper-clad printed-circuit board: Rogers 5880 (g, = 2.2); thickness 0.79 mm,
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Philips Semiconductors

Product specification

UHF power LDMOS transistor BLF861A
16 MLOST] 250 MLDS5i2
Po syne
Gp ©p D (W)
e NP 200
L ;/\\ // S
12 &0 / N
150
n =
\—,'\/_\ 100
8 40 —_—
50 [
4 20 3
400 500 &00 700 ROO 500 400 500 600 700 80O 900
M) I (MHz)

Th = 25°C: Meg = 32 Vi Ipg = 1 A; PAL BG signal (TV);
sync comptession: input 33%, outpul 27%,
measured in broadband test circuit.

Fig.10 Power gain and drain efficiency as functions
of frequency; typical values.

Th =25 °C; Ve = 32 V. lpg = 1 A; PAL BG signal (TV);
sync compression: input 33%, outpid 27 %;
measured in braadband test circuit,

Fig.1t Peak envelope sync power as a function of
frequency; typical values.

MLO513

16 - 80
Gp e 9” i o
L “/
(4B} ) N N e i S (%)
12 \ 60
O . Wt
~

B e 40
4 20

400 500 600 700 800 900

1 (MHz)

Ty =257C Vg = 32 V; Ipg = 1 AL CW, class-AB operation;
P, = 150 W' measured in broadband test circuit.

Fig.12 Power gain and drain efficiency as functions
of frequency; typical values.
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Philips Semiconductors Product specification

UHF power LDMOS transistor BLF861A

PACKAGE OUTLINE

Flanged balanced LDMOST ceramic package; 2 mounting holes; 4 leads SOTS540A
-— D - — 77‘_‘
}
A ¥
I O
-t -~ [)1
D | PR 1 e et o ..r_
; -p—c
[5)
£ 1 & (=2t cd C > e

(|

By N

m

-

\

I
—-——— [T} ——

]
|
[ e - s A
|
E
|

s_|

Iﬂ*———}?)——hlquglﬁ—_@ 10 |"
F_@_,,J

¢} 5 10 mm
I R |
scale

DIMENSIONS (millimetre dimensions are derived from the original inch dimensions)

UNIT | A b = 0 04 e E Eq F H Hq P MA;“* q Uy HUZ Wy | wp | wa

o |5 550|338 [ o 0 [ 1 e 338 2 e[ 220 oo [0

e R S R R e e e R e e e e
eé{:,ls_:gﬁ — JEDECREFERENCES — pi%’?]gzﬁ'?c:] iSSUE DATE
SOTS404 ] ‘L::f?@ 991228
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Phitips Semiconductors

Product specification

UHF power LDMOS transistor

BLF8G1A

DATA SHEET STATUS

PRODUCT

DATA SHEET STATUS STATUS

DEFINITIONS (Y

Objective specification Development

notice.

This data sheet contains the design target or goal specificalions for
product development. Specification may change in any manner without

Freliminary specification | Qualification

This data sheet contains preliminary data, and supplementary data will be
published al a later dale. Philips Semiconductors reserves the right to
make changes at any time without notice in"order to improve design and
supply the best possible product.

Product specification Production

This data sheet contains final specifications. Philips Semicanductors
reserves the right to make changes at any time without notice in order to
improve design and supply the besl possible product.

Note

1. Please consult the most recently issued data sheet before initiating or completing a design.

DEFINITIONS

Short-form specification — The data in a short-form
specification is extracted from a full data sheet with the
same type number and title. For detailed information see
the retevant data sheet or data handbook.

Limiting values definition - Limiting values given are in
accordance with the Absolute Maximum Rating Systemn
(JEC 60134). Stress above one or more of the limiting
values may cause permanent damage to the device.
These are stress ratings only and operation of the device
atthese or at any other conditions above those given in the
Characteristics seclions of the specification is not implied.
Exposure fo limiting values for extended periods may
affect device reliability.

Application information — Applications thal are
described herein for any of these products are for
illustrative purposes only, Philips Semiconductors make
no reprasentalion or warranty that such applications will be
suitabie for the specified use without further testing or
modification.

DISCLAIMERS

Life support applications — These products are not
designed for use in life support appliances, devices, or
systems where malfunction of these products can
reasonably be expected to resultin persenal injury. Philips
Semiconductors customers using or selling these products
for use in such applications do so at their own risk and
agree to fully indemnify Phifips Semiconductors for any
damages resulting from such application.

Right to make changes — Philips Semicenductors
reserves the right to make changes, without nolice, in the
products, including circuits, standard cells; andfor
software, described or contained herein in order 1o
improve design and/or performance. Philips
Semiconductors assumes no responsibility or liability for
the use of any of these products, conveys no licence or title
under any patent, copyright, or mask work right to these
products, and makes no representations or warranties that
these products are free from patent, copyright, or mask
wark right infringement, unless otherwise specified.

CAUTION

This product is supplied in anti-stalic packing to prevent damage caused by electrostatic discharge during transpart
and handing For further information, refer o Philips specs.: SNW-EQ-608, SNW-FQ-302A and SNW-FQ-3028B.
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RG-¢ 75.0 75 18.4 0.266 Foam PEV 400
RG-8x 52.0 75 26.0 0.242 Roam PE 00
RG-2 52.0 - ) 295 0.405 PE 4000
RG-8 foamm 50.G 80 25.4 0405 Foam PE 1500
RG-aA 52.0-° 84 205 0.405 PE 5000
RG-¢ s1.0 68 30.0 0.420 FE 4600
RG-9A 51.0 &6 30.0 p.420 PE 4600
RG-9B 50.0 &6 08 0420 PE 5000
RG-13 75.0 sé 208 0.405 PE 4000
RG-11 foam 75.0 B0 19 0.405 Foam PE 1600
RG-11A 75.0 68 20.8 0.40% PE 5000
RG-2 75.0 66 20.4 b 0.475 PE 4000
RG-124 75.0 86 20.4 0.475 PE 5000
RG-17 52.0 64 205 0.870 PE 11000
RG-17A 52.0 64 29.5 0.870 PE 11000
RG-s5 53.5 46 25 0.218 PE 1900
RG-554 50.0 &6 308 ons PE 1900
RG-55RB 531.5 64 285 0.4 FE 1900
RG-5a . 535 &6 285 0195 PE 1960
RG-58 foam 53,5 79 : 285 0.195 Foam PE 6co
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Syaem
LCharacterisiies
Number 1% 723 [ra] £23 528 £le 410 405 625
ol iine
pes picure
(Frame}
Field §0 30 50 50 30 50 50 50 50
frequency
nin
Verticel
Scanning
Frequency
(Hz}
Frame [rquency 1 2% 25 25 25 24
{pictures
fsec)
Line 15750 15,625 15625 15,625 15,623 15.625 20,474 10,125 15,625
frequency
s .
Horzonual ~
scanning
Trequency
(Hz}
Nominal 12 590 55 6.0 8.0 50 1.0, 30 42
viden bandwidih 5.0
{MHz)
Chanrel 6.0 1.0,8.0, 8.0 4035, 8.0 70 1.0, 50 6.0
bandwidth (MHz} 8.0 25 7.0
Sound 5 +5.5 +6.0 +6.5 +6.5 +5.5 11.1543.5 -35 H.5
Carvier
relative o vision
carrier (MHz)
Vestigiad sideband 0.7s 0.75,6.75, 125 075 1.25 0.75 2.00.75 015 07s
{MHz) 1.2%
Polarity of vision negalive negmive negative megalive positive pusitive positive poilive posilive
modulation
Type of + + + + +
sourd modulation FJ 25 F} 50 kHziFM) F3 50 F_} 50 A} AJ A3 A} FS 25
kHz{FM} kHz{FM} kHz(FM} {AM) [AM) (AM)} (AM) XHz(FM)
Classification 525 tines CCR British OIRT French Belgisn British British 625 lney
Ex siendand Flandard Atymdard standard standard standani standurd American
standard (west (East standard
{American Europcsa Etropeen
stradard) standard} standard}
Aren uscd USA, JAPAN, THAILAND, USSA and FRANCE BELGIAN FRANCE VHF.UK JAMAICA
FOMOSA, CONTINENTAL OIRT [UHF) [VHF) {VHF) HONGKONG ARGENTINA
KOREA EROPE [EXCT. MEMBERS ACCTV)
FRANCH, {EXCL.
MONACD, GERMAN,
QIRT- DEMOCRATIC
MEMBERS) REPUBLICY

] a ] @ Lt yé
ATIMADF HYBITZUUMS T -4 Insvaung 1801 lan




E EUROPEAN STANDARD (CCIR)

A AMERICAN STANDARD {FCC)

Band 1 VHF
Channel E 2
Channel E 3
Channel E 4

Band IIT VHF
Channel E 5
Channel E 6
Channel E 7
Channel E 8
Channel E 9
Channel E 10
Channel E 11
Channel E 12

Band IV UHF
Channel 21
Channel 22
Channel 23
Channel 24
Channel 25
Channel 26
Channel 27
Channel 28
Channel 29
Channel 30
Channe! 31
Channel 32
Channet 33
Channel 34

47 MHz - 54 MHz
54 MHz-61 MHz
61 MHz-68 MHz

174 MHz - 181 MHz
181 MHz - 188 MHz
188 MHz - 195 MHz
195 MHz - 202 MHz
202 MHz~209 MHz
209 MHz-216 MHz
216 MHz — 223 MHz
223 MHz - 230 MHz

470 MHz - 477 MHz
478 MHz—485 MHz
486 MHz — 493 MHz
494 MHz - 501 MHz
502 MHz- 509 MHz
510 MHz - 517 MHz
518 MHz - 525 MHz
526 MHz— 533 MHz
534 MHz-541 MHz
542 MHz - 549 MHz
550 MHz - 557 MHz
558 MHz - 565 MHz
566 MHz - 573 MHz
574 MHz - 581 MHz

Channel A 2

Channel A 3

Channel A3

Channef A 4

Charnel A 5

Channel A 6

Channel A 7

Channel A 8

Channel A 9

Channel A 10
Channel A 11
Channel A 12
Channel A 13
Channel A 14
Channel A 15
Channel A 16
Channel A 17
Channel A 18
Channel A 19
Channel A 20
Channel A 21
Channel A 22
Channel A 23
Channel A 24
Channei A 25
Channel A 26
Channel A 27
Channel A 28
Channel A 29
Channel A 30

Channel A 31

34 MHz-60 MHz
60 MHz-60 MHz
60 MHz— 66 MH=z
66 MHz - 72 MHz
76 MHz- 82 MHz
82 MHz - 88 MHz
174 MHz - 180 MHz
180 MHz - 186 MHz
186 MHz - 192 MHz
192 MHz - 197 MHz
198 MHz - 204 MHz-
204 MHz - 210 MHz |
210 MHz - 216 MHz
470 MHz - 476 MHz
476 MHz - 482 MHz
482 MHz - 488 MHz
488 MHz 494 MHz
494 MHz - 500 MHz
500 MHz - 506 MHz
506 MHz- 512 MHz
512 MHz-518 MHz
518 MHz— 524 MHz
524 MHz- 530 MHz
530 MHz- 536 MHz
536 MHz- 542 MHz
542 MHz - 548 MHz
548 MHz- 554 MHz
A554 MHz - 560 MHz
560 MHZ—§66 MHz
566 MHz-572 MHz
572 MHz-578 MHz




Channel 35
Channel 36
Channel 37
Band V UHF
Channel 38
Channel 39
Channe] 40
Channel 41
Channel 42
Channel 43
Channel 44
Channel 45
Channel 46
Channel 47
Channel 48
Channel 49
Channel 50
Channel 51
Channel 52
Channel 53
Channel 54
Channel 55
Channel 56
Channel 57
Channel 58
Channel 59
Channel 60
Channe! 61
Channel 62
Channel 63
Channel 64
Channel 65

582
590
598

606
614
622
630
638
646
654
662
670
678
686
6594
702
710
718
726
734
742
750
758
766
774
782
750
798
806
gi4
822

MHz - 589 MHz
MHz - 587 MHz
MHz - 605 MHz

MHz - 613 MHz
MHz - 621 MHz
MHz - 629 MHz
MHz - 637 MHz
MHz — 645 MHz
MHz - 654 MHz
MHz - 661 MHz
MHz - 669 MHz
MHz - 677 MHz
MHz - 685 MHz
MHz - 693 MHz
MHz - 701 MHz
MHz — 709 MHz
MHz - 717 MHz
MHz - 725 MHz
MHz - 733 MHz
MHz - 741 MHz
MHz - 749 MHz
MHz - 757 MHz
MHz - 765 MHz
MHz - 773 MHz
MHz - 78t MHz
MHz — 789 MHz
MHz - 797 MHz
MHz - 805 MHz
MHz - 813 MHz
MHz - 821 MHz
MHz - 929 MHz

Channel A 32
Channel A 33
Channel A 34
Channel A 35
Channel A 36
Channet A 37
Channel A 38
Channel A 39
Channel A 40
Channel A 41
Channel A 42
Channe] A 43
Channel A 44
Channel A 45
Channel A 46
Channel A 47
Channe] A 48
Channel A 49
Channel A 50
Channel A 5§
Channel A 52
Channel A 53
Channe] A 54
Channel A 55
Channel A 56
Channel A 57
Channel A 58
Channel A 59
Channel A 60
Channel A 61
Channel A 62
Channel A 63

MHz - 584 MHz
MHz - 590 MHz
MHz - 596 MHz
MHz - 602 MHz
MHz - 608 MHz
MHz - 614 MHz
MHz ~ 620 MHz
MHz - 626 MHz
MHz - 632 MHz
MHz - 638 MHz
MHz - 644 MHz
MHz - 649 MHz.
MHz - 656 MHz
MHz - 662 MHz
MHz - 668 MHz
MHz - 674 MHz
MHz - 680 MHz
MHz - 686 MHz
MHz - 692 MHz
MHz - 698 MHz
MH:z - 704 MHz
MHz - 710 MHz
MHz - 716 MHz
MHz - 722 MHz
MHz - 725 MHz
MHz - 734 MHz
MHz - 740 MHz
MHz - 746 MHz
MHz - 752 MHz
MHz ~758 MHz
MHz - 764 Mtz
MHz - 770 MHz




Channel A 64
Channel A 65
Channel A 66
Channel A 67
Channel A 68
Channel A 69
Channel A 70
Channet A 71
Channel A 72
Channel A 73
Channel A 74
Channe! A 75
Channel A 76
Channel A 77
Channel A 78
Channel A 79
Channel A 80
Channel A 81
Channel A 82
Channel A 83

770
716
782
788
794
800
806
812
818
824
830
836
842
848
854
860
866
372

MHz - 776 MHz
MHz - 782 MHz
MHz - 788 MHz
MHz - 794 MHz
MHz - 800 MHz
MHz - 806 MHz
MHz- 712 MHz
MHz- 818 MHz
MHz - 824 MHz
MHz - 830 MHz
MHz - 834 MHz
MHz - 841 MHz
MHz — 847 MHz
MHz - 853 MHz
MHz - 839 MHz
MHz - 866 MHz
MHz - 872 MHz
MHz - 878 MHz

878 MHz— 884 MHz

884 MHz - 890 MHz
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