" AD=AD46 861 FOREIGN TECHNOLOGY DIV WRIGHT=PATTERSON AFB OHIO F/6 17/2.1
COMMUNICATION IN MILLIMETRIC WAVE BAND: (V) : |
JUN 77 V M DMITRACHENKO |
UNCLASSIFIED FTD=ID(RS)T=0928~77
| oF |

AD .
AD4E B6|

END
DATE
FILMED

| Comm ] 7

-
—




FTD-ID(RS)T-0928-77 |

l

FOREIGN TECHNOLOGY DIVISION !

A0¥4656/

COMMUNICATION IN MILLIMETRIC WAVE BAND

by

V. M. Dmitrachenko

DDC

r'r?r‘ﬂ T
Wb oV 30 1977 ’U
SIS LI L L./

Approved for public release;

distribution unlimited




| s

_ACCESSION tw X
L4 White Sectlan 4
poe futf Sectica 5
BRANNOQUNCED 0 . ID(RS)T-092 8- 7
JBNEICATION. e inncncaccns FTD ( ) 9 7

DISTRI Ylbw IV’ 'P 'I'V CODES

e AJL ‘v.—'

'] MACHINE TRANSLATION |

FTD -ID(RS)T-0928-77 27 June 1977

MICROFICHE NR: #VD 77- C-000 507
|

SCOMMUNICATION IN MILLIMETRIC WAVE BAND

|

By: V. M. Dmitrachenko

!English pages: 11

|

iSource: Vsesoyuznaya Nauchnaya Sessiya,

; Posvyashchennaya Dnyu Radio, Moscow,
g Vol. 3, 1973, pp 62-66

!Country of origin: USSR

This 1s a machine translation edited by:
Robert D. Hill

Req_ues;eL mmn/n‘mr‘w

Approved for public release; distribution
unlimited

In the interest of economy and timeliness, the original
graphics have been merged with the computer output and
aditing has been limited to that necessary for compre-
hension. No further .processing is anticipated.

|:‘|’D‘ ID(RS)T-0928-77 Date 27 Jun 1977




U. S. BOARD ON GEOGRAPHIC NAMES TRANSLITERATION SYSTEM
Block TItalic Transliteration Block Italic Transliteration

A a A a A, a 2 P »p R
B 6 B & B, b € e C ¢ S s
B s B ¢ VN Ty T m Ty %t
[ r s (E Yy Y vy U, u
L a a B d ® ¢ ® ¢ By 1
E'e E ¢ Ye, ye; E, e¥ X x X x Kh, kh
M om X x Zh, zh L q y el &S
'3 3 Z, 2 L Y v Chy eh
M ou H u T, & W W w Sh, sh
Moo A u Vot ey W w o Shch, shch
Ho K «x K, k b b y JEY "

q A « el bi o A u Yo oy

M xu M, m E b b » !

H H H « Nig h 32 9 E, e
0 o 0O o Dy B K w 0 » el oyl
o m n A A A A 1 Ya, ya

: *ye initially, after vowels, and after v, b; € elsewhere.

' . When written as & in Russian, transliterate as yé or €.
The use of diacritical marks is preferred, but such marks
may be omitted when expediency dictates.

GREEK ALPHABET
; ! Alpha A o e Nu N v
Beta BB Xi ERE
Gamma vy Omicron 0 o
Delta A Pi n =
Epsilon B e e Rho PSS
Zeta & L Sigma & @
Eta H n Tau IRt ¢
Theta RIS Upsilon T v
Iota LT Phi > @ ¢
Kappa K W kK = Chi L* ¥
Lambda % A Psi ) AR
§ Mu M Omega Woow




e e e vy

RUSSIAN AND ENGLISH TRIGONOMETRIC FUNCTIONS

Russian English
sin sin
cos cos
tg tan
ctg cot
sec sec
cosec cse
sh sinh
ch cosh
£ tanh
cth coth ;
sch sech i
csch esch
arc sin sin~t
. arc cos e
i' arc tg tan™t
arc ctg cot™L
arc sec aee
arc cosec cset
. arc sh sinh™1
: arc ch cosh™1 E
4 arc th tanh:i
o are cth coth
4 arc sch sech™t
i arc csch cseh™t
-
‘ rot curl
lg log

i GRAPHICS DISCLAIMER

L A1l figures, graphics, tables, equations, etc.
‘ merged into this translation were extracted
from the best quality copy available.




DOC = 77000928 1

COMMUNICATION IN & MILLIMETRIC WAVE BAND.

Vo M. Dmitrachenko.

Page 62.

At present in many countries work proceeds on the creation of
means of communication/eemsmectteon in millimetric wave 'and. The main

reason for considerable attention to millimetric range is a

possibility of designing of the broadband and super wide-band lines
for the transmission of high-speed information in digital form, whica
possess a good freedom from interference and large electromagnetic

compatibility with the existing radio-electronics systenms.

Are developﬁgﬁ;eeeeed'three fundamental new comaunications in

millimetric wave band: super-multichannel waveguide lines, radiorelay

lines and satellite lines. Is investigated the possibility of the

optimum use of these lines on gridrsnetwork. For example, for the

national systems of satellite communication/cospeetion is expedient

the application/use of waveguide lines for a reception/peoee‘igZ‘fn
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Mﬂt{o 20-30 km (radius of the correlation of the spatial

distribution of rainfall intensity) o€ antenna. The links of this
range, besides independent value, can be utilized for a redundancy,
with serious emergencies, waveguide lines. the composite use

of the means indicated Wthe construction of e&id7netvork
with the minimum use of terminal equipment for the coupling of %he

linear circuits of these means.

Page 63.

By selecting the same values of the carrier frequencies of the radio
trunks and some speeds of transmission, it is possible to produce tke

couplings of linear’'ssitcuits directly in working frequency band.

For the developing integral communication networks is
developigZoeesse& the large complex of equipment for transmission and
commutation of information, transnitted‘in digital form. It is known
that the fundamental form of nodulatioﬁ:\‘a’ccepteﬁ;’pulse—cod%.g\
modulation (PCM [“M - pulse-code modulation]). Are created and are
operated in a number of the countries eof=a syste’n‘/yof the type IKM-12,
IKM-24, IKM-30. Are developﬁéemzﬂ*systels of the type IKM-120,
IKM-480, IKM-1000. Is created universal system PCM for the

transmissions of all forms of information with capacity from 240 témt

960 Mbit/s.

o
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The wcerking pulse duration at such rates lié;;;'ts within limits)

1-5 ns. For the undistcrted transmissicn of such

somentug/impulse/pulses the passband of linear circuit must b%\prde€<

250-500 MHz, and on the radio-spectrum - on the order of 500-1000

MHz. Actually this band can be obtained either the use of

coaxial cables, or the use of a millimetric range of —widdr—

b T

During the transaission of szch narrnj pulses on 1
the length of repeater seé?fgﬁthzssaﬂﬂérig'1-1.5

<STOoM/rises the nufber o? regeneration amplifiers,
reliability of/cisewit, is raised its cost.

In the millimetric wave band /”~k2:::;ications they can have the

les

o

]

K oh 1 A
4A£sce
. he

following fundamental characteristics.

Page 64.
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Key: (1). Waveguide lines of communication/coanreetden (VLS). (2).

R ——

Operational frequencies band. (3). GHz. (4). Width of the band of
radio trunk. (5). MHz. (6). Number of duplex radio trunks. (6a). to. {
(7) . "he capacity of one radio trunk. (€. to 10000 equivalent TF
char 1ls. (9)e. capacity of line. (10). to 25qp00 telephone
chanrels. (11). Transmission of information in digital form. (12).
wi* speed. (13). from 100 to 7@0 Mbit/se. (14). with the probability
of error. (15). i%—i& not more (;g). Directing medium i; circular

waveguide on a wave of the type H,, with attenuation. (17) . dB/km.
(18) . Length of repeater section. (19). the form of carrier
modulation. (20). Pover of transmitter. (21) . (22) .
Signal-to-noise ratio, with error i& not nore{’7}3). dB. (24). for.
(25) . ¥»—+6 not iEZéé%??é). Radio-linear lines of
communication/eenmeetion (RRL [ 99sp03 - radio relay line]). (27). to
gos=

Affzggnnels. (28). 8 - 10 km without the : i space

separation of stations. (29). 15-20 km with three-dimeasional/space
separation. (30). for single-span lines it is possible to utilize FM.
(31) . Signal-to-noise ratio with error/ggf;ot more than 10-¢ for

IKM-FRM. (32). diameter. (33). amplification. (34). Antenna. (35).

: : gO-§ =
Power supplies. (36). height (37) . (in the absence of close

LEP). (38) . thermal converters with preheating from gas.
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Equiprent can be awmpmmg®ylocated or on mast or below.

For antenna feed it is possible t;_fjféiia:;;:;”Iﬁ'CZZQ Hgy witn

complete attenuatiog\pot more than 2-3 4B 100 a.

s et A

Compunicating systems through ISZ Egz;gea - artificial earth

satellite].

It is known that the communicating systems through ISZ are

divided into global and local. Millimetric wave band is assumed to 3:

utilize for all forms of communication through ISZ. For example, firm
Bell proposed the project of super-multichannel satellite system with

the use of a series of the low-flying satellites. Is carried out at

-_f’ .
present experiment in millimetric range on satellite'zé:;ﬁeﬂ; e
plaiﬁzgides experiment with satellite ﬂer-F. Experiment and the
calculations show that it is possible tc expect the following

sy 4

parameters of the line through ISZ in millimetric wave band‘:f the

transwsission of the digital information:
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Key: (1). Operational frequencies bands

GHz. (3). Operational frequencies bands

(4) . For both dirsctions it is possible to uti

band of radio trunk. « MHz. (7). Number of

Earth - satellite.

satellite -

lize. (5). Width of the
4%5%;i. (85. toe {9).

The capacity of one shafti (10) . channels. (11). Transmission of

digital information with speed. (12). from.

(13). Mbit/s. (14).

(2)
tde Eartn.

Form

of carrier modulation. (15). Power of the transmitter of satellite.

{(16). 2-5 W with the diameter of antenna.

(17) «

10 m order.

(18) .

W with diameter 2.5-3 m. (19). Coefficient of receiver noise of

satellite. (20). dB. (21). Power of the tramnsmitter of ground

station. (22). 1 kW with the diameter of antenna 10 m. (23)

temperatureg of the receiver of ground station. {(24). order 200°K.

In such averaged parameters of system and for the i;;;;::f;7x\

climatic zone (average intensity of rainfall -

gain ‘margin must be not less than 15-20 dB. Without this reserve the

communication line can be disable%ito 40 h per annum. However, the

applicationfuse of the diverse recepticn/precedure on the order of
20-30 km in distance lowers time of unfitness for/week to 10-20 nin

per annum.

Page 66.

mm/h) supplementary

- Noise

4c
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Technical bases of the creation of the millimetric lines.

Contemporary radio-electronics industry virtually mastered and
approached toward the issue of active and passive egquipwemdydevices

of millimetric range, on the basis of which it is possible to create

the millimetric communication lines with the parameters indicated.

In many countries for the waveguide communication lines are
developed special circular waveguides cn wave Hgo, with attenuation in
range 30-100 GHz on the order of 2-3.5 dB/km. On their basis are
constructed and tested experimental lines up to 20 km long.
Plamﬁé:ﬁZ‘EEE%; construction of waveguide lines with length up to

several hundreds of kilometers.

- 2 :
Are developed of transceivers for

amplification and regeneration in the millimetric wave band of

signals IKM-FRM at rate to 960 Mbit/s. These transceivers are created
with the applicationfuee of the newest semiconductors SHF [% -
superhigh frequency] and integ;gl SHF egquipmentydevices:
avalanche-and-transit diodes, jon the effect of Hann, diodes with the
barrier of Schottky, micro circuits, etc. Are developed also

tubes with the traveling wave at power up to several dozen uatéf}
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Is created by—the gani%(;f very high speed integrated circuits

with operating speed more than 200 MHz. On their basis are developed
7
the spéggizgzéfﬁsios—of terminal equipment with impulse-codime

modulation for the transmission of the different forms of

Are, constrycted,and test’t¥e experimenta of millimetric
E§£z§¢zé%§§%§%ggggfggzzziera1 thousand equivalent telephone chi::jds.

Are investigated the statistidgg; of the i i /sp;Z; and

information.

timeemporary distribution of the rains, which determine fading:ﬂz'

signal and, therefore, the fundamental rarameters of the lines.
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