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~A. DESCRIPTION OF CURRENT AND RELATED ;QUIPMENT AND DISCUSSION OF PROBLEMS

“ FACED IN:
§§"*x. _ i) Devé]opihg entirely new equipment, and
A\ _ . .
. - i) Modifying existing equipment

- As may be evident from the modulator section of the attached block diagram,
.. it was a modification of the output stage which was required, rather than a
. deveiopment of an entirely new unit. Since modulation and s1gna1 processing
is done at either baseband, or at the I.F. of 45 MHz in DBC's ex1st1ng
VHF modulator, these two modules remain unchanged in the UHF version.
The output converter is described in detail (in Section D - Description of
Final Equipment) and it may be added that its topology is equivalent to
the one used at VHF, and that differences between the two are a result of
the higher operating frequency. For example, a VHF'bandpass filter may be
constructed with Tumped components. While at UHF, parasitic reactances
make such a design approach unworkab]e and d1str1buted element filters
are more effect1ve.

The power amplifier is the result of development of an entirely new. piece
of equipment, however. Push-pull amplifying stages were designed using
the industry's newest UHF high power transistors, whereas VHF transistors
for TV broadcast applications have existed for 5-10 years. 'DBC uses TRW
. devices in its line of VHF amplifiers. These consist of a broadband hybrid
pre-driver, followed by a number of single transistor stages tuned with
Tumped e]ements, whereas the UHF amplifier was push-pull and distributed
- element circnitry throughout.
i - '
‘ The main prob]em area which existed in research was in the area of hneamty
"~ as measured in the tests on intermodulation and differential gain in the
“attached D.0.C. type approval submission. IM is a form of harmonic distor-
tion, and differential gain degradation is a result of amplifier limiting
during peak power excursions of the signal. The IM characteristic was.
optimized through development of a Germanium diode based pre-correction
network, and the differential gain characteristic was optimized by operating
all stages up to the final stage at output power levels near 50%-of their
capabiiity. Tnis yieided greater contrui uver performance as tie wain
contributor to this type of non-linearity would then be the single output
stage. " As outlined in Section D - Description of Final Equipment, the
transistor biasing circuit was carefully designed to provide excess
current during short periods of time, which greatly contributes to the
linearity of the differential gain characteristic.




EXPLANATION OF HQOW DESIGN PROBLEMS OUTLINED INR&D STATFMENT HAVE

BEEN SOLVED.

A thorough explanation of operation and design of the complete
transmitter is given in Part D of this report. ‘



THE APPLICABILITY -OF V MOSFET.TO THE P.A. AND RELATED ECONGMIC CONSIDERATIONS .

Realization of this 20 W UHF P.A. using (S111con1x) V.Mosfet devices has been
found to be impractical. The reason being that in the common source config-

- uration V-FETs will not perform beyond 300-400 MHz. The common gate applica-- a

tion on the other hand would present serious problems with 1nput and output
return losses.

Moreover, one of the main reasons for their appl1cat1on was the. p0551b111ty

‘'of using them in a distributed amplifier configuration and subsequent elimi-

nation of expensive splitting and combining quadrature hybrid couplers.

These couplers, available at U.S. $60.00 each, are required in.quantity
of two per each stage, i.e. six per P.A. if the design weére to be based

- on the bipolar push- pu11 configuration.

It has been found and practically verified that elimination of quadrature
couplers in favour .of Sage 50 Ohm rigid 2-prong wireline directional
couplers y1e1d ‘excellent performance and 1ncomparablj Tow cost (U.S. $24.00
versus U.S. $360.00).

This was the key factor in chooswng b1po]ar transistors rather than
V Mosfet.

.



. D.

DESCRIPTION ‘OF FINAL EOUIP’ENT -

s 1.,

-UHF Modulator

The incoming'video signal is applied to a group de]ay"predistortion

board. - This board generates the required standard receiver correction =

curve. A buffer stage is used at the input to improve the return loss

- over that which would be obtained by the all pass circuits. The
‘desired group delay is generated by three all pass c1rcu1ts in

bridged-T form. The solution of the required all pass characteristics
was generated by a computer. Additional amp11tude rejection at 4.75
MHz is also provided by this board to ensure compliance with the
D.0.C. amplitude response requ1rements if the SAW f11ter temperature

© 1S ra1sed to 50°C

~ The video s1gna1 is then app]1ed to the modulator board The'Tevel"“

of the signal is controlled by an adjustable resistor so that the
modulation depth can be set properly. The video signal is then
amplified. The amplifier has feedback and a low output impedance.
to charge the clamp capacitor. The sync pulse tips are clamped to
a constant level by a diode. A high impedance compound emitter
follower stage maintains the charge on the c]amp capac1tor between
sync pulses , . ,

A 45.75 MHz - carrier is generated by a crysta] contro]]ed oscillator.
This is5 applicd to o multiplicer circuit aleng with the video =1gra1
to produce a doubie sideband AM signal. The depth of modulation is
controlled by the video level as well as the DC level of the sync
pulses. :

The audio signal is applied .to a pad to reduce the level sufficiently .

for application to the differential stage. This stage has Sufficient
common mode rejection at Tow frequenc1es to eliminate the need for a
balanced input transformer, resulting in improved Tow frequency '
response. An RC network provides the requ1red pre- empha51s for M-
sound transm1ss1on '

" 'The audio signal is appTied to a voltage controlled oscillator
-generating the FM carrier .at 41.25 MHz. The average frequency of

the signal must be controlled to within 1 KHz. This is accomplished
by a phase 1ocked loop circuit. - b : :

A port1on of the unmodulated video IF crystal oscillator signal
and the aural IF signal are mixed together producing an inter-carrier
difference of 4.5 MHz. After passing through a bandpass f11ter, the

signal -is interfaced to-the fo]10w1nq logic. This signal is then

subjected -to -binary division (2 4)to reduce the maximum phase devia-
t1on to 49, This amount of frequency division is necessary to .
ensure the phase comporator does not try to fo]]ow the aud1o modu]a-

o tion..

"The second 1nput to the phase comparator is obtained from a 4 5 MHz
. crystal ‘oscillator and a similar divider.

" The resulting aural signal will always .be locked 4 5 MHz awaj from

the visual carr1er




IF Board

_The double sideband signal from the video modulator must be. filtered
.. to. produce the required vestigial sideband signal required for TV
transmission. This is done with a surface acoustic wave filter.

The filter attenuates the undesired sideband and the higher video

" frequency. components as defined by the D.0.C. specifications. .Two

amplifier stages produce the- ‘required gain to offsét the SAW filter
losses. A d1rect1ona1 coupler-is used to add in. the aural signal.

”IF to UHF Converter

- A second order bandpass f11ter e11m1nates any ‘harmonics from the IF.

- board. The signal is then applied to a double. ba]anced mixer which
converts to s1gna1 into the UHF band.

The osc111ator signal for the m1xer is’ generated from a crysta]
oscillator and frequency multiplier. Depending on the channel, a °

- multiplying factor of 4 or 6 is useéd. Considerable filtering is

- réquired to reduce the undesired harmonics.. This is accomplished with
~two second order cavity f11ters

The UHF s1qna1 is amplified by three broadband IC amp11f1ers A
three-pole bandpass filter is used to attenuate the undesired side-
bands and oscillator leakage. The output of the filter is a TV

'signal with a level of +5 dBm, conforming to D.0.C. standards.

'Power Amp]ifier

The input stage of the power.amplifier is a broadband IC oaoable of-,:
100 mw output at -60 1MD~with 18 dB gain. '

A new method of biasing RF power tran51stors has .been deve]oped and’
is used in all the discrete power amplifier stages. Biasing RF power

“transistors is complicated by the fact that the emitters must be
* soldered directly to the ground plane to achieve the required gain.
-This means the usual resistor in the emitter cannot be used to

‘stab111 e .the DC operating point.

B constant voltage across the collector voltage: crOpp1ng res1stor via-a--
‘suitable feedback circuit. = . = .. .

The convential solution to this problem has been to add a small value
resistor in the collector circuit to monitor-the collector current. .
The base s then fed current in such a manner-as to maintain a ‘

. - There are-seVEra1 problems with this arrangement. If the‘amp1ifier is' o

severely overdrawn, the emitter base junction will rectify the signal

providing a DC bias for the base. If the levels are sufficient, the -

current from the bias supp}y may drop to zero, but the bias developed




. ..by the s1gna1 may be great enough to exceed the ratings of the
- transistor. Short transients of a high level may cause the amplifier
£ fa11 ) Sl AN A . ke P

Second]y, the non- 11near transfer characteristic of the amp11f1er :
transistor introduces a DC component in the collector current. The:
 conventional bias circuit will.act to reduce the collector-current -

during the sync pulse peaks reducing the available output power.
The V-MOS FET does not. have these problems. .

hThe new b1asung arrangement was a current source to supp]y the
collector rather than a voltage source.. The collector voltage.is
- def1ned by a zener d1ode between the the base and co]lector

It is the nature of a TV signal that the average power is much 1ess

- than the peak power. By suitably choosing the bias bypass. capacitors,
the transistor can draw excess current for short periods of time, but.
the average current is set by the current source. No transistor fa11ure
‘has occurred under test1ng with heavy overload-conditions.

The driver amplifiers are designed us1ng str1p11ne techniques. The
“.transistors have a.gain roll off of 6 dB per octave. The input
current is matched at the highest frequency of operation (850 MHZ).
- The input current is designed to appropriately mismatch the Tower
-frequenc1es to ariive at a T1at gain versus frequency characteristic.

The output maiciing circuit is desigied fc- 5EST match over the frequency
of 1nterest : : '

fEach staae uses two transistors summing in para11e1 coupled by 3 dB
900 hybrid couplers. These couplers have the property that when the
two outputs are similarly mismatched, the reflected power is absorbed
entirely by tne isolation port. The effect of mismatching the input
circuits at the basic end of the UHF band is masked. by the use of

. these couplers.

The output stage 1s similar to the driver stages except thau the
“transistors are push pull. K These are two balanced circuits coupled
in parallel by means of a 3 dB 90 coupler.
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‘ ouTPUT IM_PEDANCE
CRYSTAL FREQUENCY({IES)

I P _ FINAL SPECIFICATIONS

" TRANSMITTERS
© FREQUENCY RANGE

NUMBER OF CHANNELS

- BANDWIDTH

b Ao tedii ot od ._..-—.A--.q-

* POWER OUTPUT: Manufacturing rating

470 - 805 MHZ
6 Mz
L. ASC, T3
50 "OHM-.’ o
| ;45 75 4, 5128 1660‘" 3
20 W :

N




" TEST | RESULTS
(>
4. -STANDARD TEST CONDITIONS
4.2 Standard Test Voltage . 1117 _' v
#4:3  Standard Test Temperature 23 ‘%
4.4  Standard Test Load - 50 Ohms
' 45 ‘Standard‘fest'Frequehcy o _77'.23.’25_MHZ

. 4.6  Standard Test Input Video AV :p-p
o - Audio 48  dBm
47 Standard Test Equipment © -~ See Test Methods

L 4.8 Standard Test Set-up L . _:Seef"y-,_-z'z' L |
4.9  Marmeup Time o - 30 Min

<+ B TRANSMITTER STANDARDS o S T
| 5.1 . ’f{ranvsmissio'n_ System o ~M/NTSC

5.2 " "l?ybe of Emission’ " | . SA'S;C_,_ F3 o

53 ‘Powér Qutput Rati ng o 207 ;Wa'tts“
i@ S 54 Audio Pre-emphasis i -.: _ 75 Micro Séconds

Ly

5.5  Power Supply Rating . 17 . vV 60 Hz
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. . 6. ~ MINIMUM STANDARDS -

T

" 6.1 Visual Power Output Rating. 20 .
' *  Standard S g2

Test Results T 12

N_Sync'and Blanking

- W

Peak Envelope Power = 1.68 X = 20.16 Watts Sync

B ‘ Block Diagram of Test Set-up
-~ VIDEO GEN. ‘ .-

- |TEKTRON/X 147

DUT.

3wy

- .. 6.2 AuréT Power Output Rating l

e R

" Test'Result - . l1p

. ‘Block Diagram of'Test Set-up

*

VIDEo GEN. AR

TEKTRONIX 147 o T -

- NARDA
30204

. WATTMETER

BIRD
§154

Minimum Standard . “13to -7 dB of Visual

dB of Visual

WATTMETER

| BIRD

DT,

6/54

."" . o - . | H.P 85588

SPECTRUM - ANALY 2 ER,



6.3 Carrier Frequency Stability

N

‘o
: .
% .

T Minimum Standard - IR £.003 %
. | . Test Results Visual o o 4",001-5 A
| " Aural . _les A
Temperature Range' - 5 dc : To. 5d °c
‘ - Category B+ : '
Test Conditions Environmental Chamber, Temperature
| - as stated above, one hour allowed for tempefature
| equalization at gach new temperature, no modulation.
Test Set-up . |
< - , : .
.‘%mwgﬁ _ CouwMdT ER
_ . o—VISUAL TRAP (=0 , ‘ _
. QuLr i ° a—-———-—-—-— HP. 5327¢
j. Cpcdan T e TOTAURAL TRAP O SRR
VARIAC
Test Results | | | | .
Time (Min) Visual Frequency (MHz) Aural Frequency (MHz)
1 723.250 135 - S 727,750 134
2 723.250 094 S . 727.750 093
.3 -723.250 098 - © 727.750 097
4 723.250 055 - 727.750 054
5 . 723.250 017 . 727.750 016
6 - 723.250 040 727.750 039
7 723.249 926 ' - 722.749 924
8 - 723.249 877 727.749 876
9 723.249 841 727.749 840
10 723.249 844 _A 727.749 844
11 723.249 866 723,749 865
12 723.249 890 . 727,749 889
' 13 723.249 847 : : 727.749 846
5 - 14 723.249 744 ‘ 727.749 743
o 15 723.249 723 727.749 722

S e
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“ .
N
4]
N2

/

\i.

R34

Aural

Freqdenéy af
' Supply (%)
85 '
- 100

15

»

Frequency at _ ,
Supply (%) -
"';'85f
100 -

aar
Ll

‘Maximum Visual Dewiation

Maximum Aural Deviation

Spurjouﬁ Emissions
Minimﬁm Standard
Test Result Second Harmonic
- Third Harmonic
" 4.5 MHz
'-3.58 MHz
48.08 MHz
+9.0A’MHZ

~ Mean_ Frequency Visual = 723.249 936 MHz “at 22 9

727.749 935 MHz at 22 %

50 %€ o -
Visual (MHz) . Aural (MHz) ;f;
- 723.243 277. | 727.743 126 -
723.243 149 727.743 098
723.243 173 727.743 122
5 O B o
Visual (MHz) . Aural (MHz)
.- 723.261122 727.761 159

723.261 141 . .727.761 179
7230261 197 - 727.761 235

©0.011261 Miz -

.0016 ,%

© . 0.011 300 MHz

- .0015

K

- 60
>70
>70
36
40
46

40

2

T e——

dB, 30 dB at -4.5, -3.58, +9.0 +8.08 Miz
dB o

dB
- dB

dB |
dB | |
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Test Set Up
V/D.Elo GEN

out

TEKTRONIX (90

o SPECTRUM

=30dB - anaLYzZER

Hc—-2 GH= —
MY

|Hp 6555A

Note: A Visual and Aural fundamental frequency trap is

requi’r‘ed between the 30 dB power attenuator and

the spectrum analyzer When measuring harmonics due

“to harmonic generation inside the analyzer.

Spurious Emissions -4.5 to +9.0 MHz

2 MHz/Div




6.5. Intermodulation

‘@ Mininum Standard | . 50 dB

| ' ~ Test Results  + .920 MHz | 58 dB

S £2.66Mz e1 .dB . .
|  +5.42MHz° . " 57 .dB

Test Set Up B

- | TEKTRoNX 140

358 e T WATTMETER

‘ ‘ - NARDA —
QLARW 1arls’ . ) N I?)/lc 2]
i .

! e
7 =

N

V)

—-—

~
P P ]

s0% APL 1 Treeea

3

.- N b emmem tpemm s o . - Pl d

2 Seatd U -
2] ? . .. FRCIAY IS L A PRI I Y

SPECTRUM AN,
HP 855813

B Measurement Data

/DIV
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7. _ MINIHUM VISUAL PERFORMANCE STANDARD

7.1 Video Input Impedance

Minimum Standard C"26dB  to 4.5 MHz
B S . .36 dB to 4.5 MHz
Test Results o

Test Set Up
SWEEP OSc. S . bScrroscorE
WAVE TEL. . ' . ; '
' ! _ . AT, ﬁ .
ot } ryzz‘-’
A o L L PET.
] L&F switcHeER]
S Y. :
B.T. 4102 —
o - A :
| i R.2.
l g 1 ARIDGE
b DR
’ VIDEO
Y (75&3
Dur




7.2 MODULATION | | | |
7.2.1 Video Signal From Tektronix 140, 147 as defined.

.7.2.2 Modulation Capability
_ Test Set Up . : . L
VIOEs GEN - NADA - WATTMETER 3
|eERrhoMx 140 — pur —— LT/ L 8
: - gR Al loopn |85 . R
A AMotSE METER _
. YPSFE — “AMF oEl\aoouwrg&
uECTOR ScoPE o | .. L
T TEE. |- TEL. |WAVEFOoRM
, | 5204 : /480 | MoniTOR
7.2.3 Minimum Standard o ' o :

Maximum Carrier Level 98 - 102 %
" White Level 1"‘_-." - 10 %'xls 5 ;
~ Test Result - N T
Maximum Carfier - 3. IRE QR 98.125%

White level o 12.5.%.




. 'Tést Resuiﬁ ;“5,-

Modulationfétabi1ity

Test Set Up

Minimum Standard . ¢

_ - Maximum Carrier Level Ca .
"'-Varlat1on 5 percent and Maximum B]ank1ng Level Var1at1on
;'“1*5 percent of“sync level for APL 10 to 90 percent

: Meximum Carrier-LevéI Variation |
* " -Maximum Blanking Level Variation
“ . Maximum Carrier Level Variation
~Maxinum B’ank1ng Level V="1=+‘ﬂ“

-

Hinimum'Standard‘

. Test Result »

" Test Se£-Up

':'.-fAs in 7.2.2

1 ogat 10
1 gat 1
2.5
1.2, %t . g

P

% APL

% APL " -
"9 APL

4 ppL

.6- PRS Fie]d-Time Digtortion LT e L ste .. B . T
2% Maximum Tilt
Clessthan 1% D

- -as'in7.2.2

- m v eanm

wta ceaws s . n
O T YT e

e PO RS g b Aem PVers Camom c wes s

e e s e —— et 2§ on ¢ et B = ¢ b e .4
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oz
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Ll

90% APL

7.25
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.i 7.2.8 Modulation ﬁum X

Test Set Up . =BAsin7.2.2

Note: A Noise (Hum) Meter was used because hum was
" -too small to bé,observed on waveform monitor.

7.2.9 Minimun Standard - 40 dB
- TestResult . . . 52

"7.2.10 Modulation NoiéeA

Test SetUp = ‘= As'in 7.2.2




?

"7.2.11

7.2.12

7.2.13

Minimum Standard . 50 dB

Test Result = - 53 B

RF Linearity
Test Sét Up As In 7.2.2

Minimum Standard . 20%
Test Resu1t” _‘. ' 2- 2

Meésurement Data

A : ~'i'“ 5"‘1 L NV ,':3
B N E

't . T

Ivdi o i
FEUSREEE SRR AN &

s U TN ATt

A :
ol ey R <
WAURL

Differential Gain

. Test SetUpasin7v.2.2 T -

Result Displayed on Vectorscope

'animum>5tandard 15%

Test Result

.

2'%  NO CHANGE WITH ANY APL



. 4
w..l.url ..'.l..'l..rnrlllrl.t

TEST DATA ...

Djfferentia] Phase

7.4

Test Set Up.as in 7.2.2

'7‘4.2

S

Result displayed on Vectorscopé

Standard

mnimum

3

M

7.4.3

 Test.Resu]t

dywe s
ST} L
oz . _u
3 Y vy
‘o -
P {
s

-:20 No change with APL
|

o m— ———

. el Cee L e
[T T R PRICYS SV PR S

Test Data j.”'

.




1 ‘_7.5;1 Test Set.Up . : S

. " BRouP DELAY TEST WATTMEffé

Swas Sokd | T | Bro
2art | TLL2YT Y. LesT

NAEDR

h o ;".‘_'v'»t'.zaﬁé

. . . : . ' S
- ., e - e . -

i SR - e RS DEMDDULATOR ’
. . ——— AMF . T R

* . & .-, B - =

" Hinimum Standard . :j'mo' nS
@ T s st s m
' "+ As in Appendix C | oow

- Test Result - - Yithin RSS 154 limits :
. S Maximum Excursion +40 ns at 0,8 MHz -

-~ -

Test Data . | .bp==

&
®

R I s PSPPI BRI G e s A ]




NOTE: Graticule on photograph is to RSS 154 Spec:ification(iBD_nS, To .
© -2 MHz, % 55 nS at 3.0 MHz, % 40-at 3.58 MHz, = 80 at 4.18 MHz)

.. 7.6 - Amplitude/Frequency Characteristics 'inci_t}ding side band

" attenuation.

7.6.2 Test Set Up n _ e o e
' SIDE BAND | _ : e S
ADAPTER o gvﬂﬁ OA  wATTMETER
' 1 o204 e -
. - ,/40‘_5- ~ ( 6759
L0 e HP
__ E—_— | spreTRUM
S e L ANALYZER

-~ . 7.63° Minimum Standard Appendix E

~ Test Re.su'(t Ap'pendix E

7
L]
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MEASUREMENT DATA

iv.

1048/D

.

H

v

B

5 MHz Sweep 1 MHz D

.5 MHz.Div.
EXPANDED LOWER SIDEBAND ATTENUATION

+

v

10dB/D
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> 2

st inadl b i GERIE fopteeiy biant i i s i

[ a— 7

200-KHZ DIV
- EXPANDED UPPER SIDEBAND

R IR SRR B

X

. “— ’ 7 5- ] _k_“;;“ . __'____.____‘_.__.4"\/ ——————

1 MHz/Div

*

PASSBAND
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Y 8.1

. 8. MINIMUM AURAL PERFORMANCE

Audio Input Impedance
Standard 600 OHms Balanced
Test Result 317 + 318 = 635 Ohms |
' Tést Method Ohm Meter (App]icéb]e for DC ch§1édr_ 1 ~:.

. R .
. Transformerless Circuits Only)

:8.2' ~ Input Level for 100% Modulation
. Standard - 8dB x2dB
co . Test Result 8 dBm = - B
l~',  Test Method _ .' . S
? L ED 6.;’:':‘-"_ o Co R, "'
@ TTEK L o N |
' CodPleR - BICD
EXAST
723
.‘_‘.L
N mrecon s
| 230056
ArYF

MODWLRTION MNETER
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8.3 FREQUENCY RESPONSE-

i

V2

Feve

A
€.
‘Minimum Standard Appendix F B
Test Result Apnendix F -
8.4 ' Audio Fr‘equ'ency Harmonic Distortion
" Test Method
| woro GEN -
| 7&%. PRI .
/70 JIDT . warrmEree
| g S2204 BIRO
Ao SEA Lt 7 Ard
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: 8.4.3w : .Minimum Standard 5%

© Test Result at 25 KHz Deviation
Frequency (Hz) Distortion %

S e 50 - CL .25
T T 100 , R
ST T 400 - .25
1000 : 2l
. 4000 : : .35
10000 .. ..80
15000 o .. 60




. ON FM CARRIER

Test Set Up

Minimum Standard

Test Resdlf

AR

8.5  FREQUENCY MODULATION NOISE LEVEL

| As inf8.4'
- 50 dB

578
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F. . SUGGESTED PRICE LIST

UHF 20 WATT TRANSMITTER

QUANTITY S | PRICE
. ’ L S .
1 to 5 ....... 7.l ........... $7"8?0-00 ea;:h
6 to 19 ;.;........; ............. | $7,038.00'éach
" 20 up "‘;i"'f"""'; ...... o $6;647.o§ each -




G e e ieee .1 MODEL TMU—2020/B

TENTATIVE SPECIFICATIONS (CCIR SYSTEM M (NTSC)

RF CHARACTERISTICS .
Frequency Range .. .ciiveennncnannsencose e erenenn Any Specn‘ted UHF Channel 14 to 69,
FrequencyResponse(onechanneI)....'........." ..... R R R T +0.5dB
Rated Video Output Power.......... R 20 Watts’
Rated Audio Output Power. . ... eveeeanan Ceeeeeerenreene e e 2 Watts.
Output Impedance . ...... et eeereseeniserasaneasannaneennnnnan e 50 Ohms
Frequency Stability. ........ S S eerenene we.. <t 003%,50C to 450C
Spurious OQutput*....... tetisesererseataseas e ieeeageass > 60dB down from visual carrier
Three Tone Intermodulation ... vsveecenencnsas cemeneen >56 dB below rated power output

NTSC VIDEO CHARACTERISTICS: . . . : . N _ -
Input Level (for875%modulatlon)........’...‘......-.I..........' ..... ereeeeses LOVpp

" Input Return LosS. . v vvvivnannrnnns Ceeeree e eerantasieecenaraseansnns e 26 dB
Input Impedance. ........cvinean. Ceetreresieienecantecnennansanean veee.. 75 0hms
Differential Gain (at 87.5% modulation). « . vvevevsrrenenarroenns erearenen e v e...5%

- Differential Phase (at 87. 5% modulatlon) P * 30
GroupDelay .......... o R <£40nS
Video Group Delay Pre- emphaSIS R Conforms to-DOC Standards for Colour Broadcast -

- K-Factor..oooa esecaanrias Cerreamrancencanssnossnns emenranians 1.5% for 2T Pulse

HumandNoise....ovveivieriennas teseanas ceeesaeaees Cieeaans -B5 dB below visual carrier

) . .H( lqAL C*—!A?AC‘ E IL‘S —_ = — - . - @it t Nemareras me b semes -

. Input Level Range for 25 KHz DVIation 4 .. ei 5w 5557w s 5 o v ve s aas v eenes 010 +13dBm
Frequency Response (standard pre-emphasis curve) ..\ vevevnnnn.. ereeenenae ... X 1dB

- "Harmonic Distortion (25 KHz deviation) «...veveiiiiennnnnannss e < 1%, 50 Hz to 15 KHz
AM Modulation Noise. v.tveviietvivumrnnanens e reerareaes eerraseaesssaaars > 50 dB

- FM Modulation NOISE ... v v v eeveveinesonans et s v aeeraae e aanea, ... .. >60dB

.. Intercarrier Stability ....... e s enes e erae e e emeaaeeeee e £ 250 H.r_

Power Requxrements. S ereetisereeses et ene s e e snaeannnn 100 130 VAC '50/60 Hz 320 w

PHYSICAL: e e _
Operating Temperature ........ A Ceieeennanans ... 0%to +50°C (32°F to 1220 )
DimMensioNS . v i vvierenennsianesanracasnnnnnns . 49 X 42 X 34 cm (19 X 16% X 14 Inches}

Connectors: ' - : S SR C
‘Video Input, Test Points, Output Crieeansanan ceetann e wreevaan Weetsseriatenaan BNC-
* ‘Audio {nput, (600 Ohms Balanced) ......... Cieenenaneans e ete e aaeaeaas Stereo Jack
" RFQutput ....ovvns veerissenea ferecnans Ceesseaaan Weseeseeseneetanaenaans N Type

Weight: T IR < T ' :
Net oo viiiiiieannn Ceecestesscarresranenas e Ceersraesienanana Approx. 26 Kg-
ShippIiNg . ooyt T i it i et tn e is e Cerseaean Aeeiaeens eessetreaesanaa 35 Kg

- NOTE: - - B

* The emissions at minus 3 58 MHz minus 4.5 MHz plus 8. 08 MHz pIus 9.0 MHz from the vusual carrier shall be aminimum of
40 dB betow rated power output. . .

. T - _ technical specifications subject to change v-w'thout notice " . S
Yoot R kWS b sV e iy B . :
BELEA BENCO-CASCADE - : o2/82 .,
.124 Belfield Road, Rexdale, Ontario, Canada MSW1Gt . - _
Tetephone (416) 241-26571 Telex 06-865552.

UHF TV TRANSMITTER -
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*  AADIOEQUIPMENT B DEMANDECTACCORDRELKHFS ‘ St e
- CERTIFICATION/TESTING " AUX ESSAIS ET A LA CERTIFICATION o T - Co

p

APPLICATION AND AGREEMENT. DE MATERIEL RADIO

S

N i
~—— e

o gl

OERART T - e ~
ta Benco Cascade

-CONTACTS NAME/COMMUNIQUER AVEC

J. YVYandermesz

TEL. NO./N° OE TEL.

416-241-2651

<ICANT'S ADDRESS/ADRESSE DU REQUERANT

24 Belfield Rd.,Rexdale, Ont._ .

] FILE NUMBER/DOSSIER Net

PURCHASE ORDER/BON O'ACHAT

JIPMENT —- MATI‘:‘R!EL

WWFACTURER/FABRICANT |

Delta Benco Cascade Ltd

ADDRESS/A DRESSE

124 Bel ‘F1 p'! r'{ ‘Qr‘!

JE NAME/NOM COMMERCIAL TYPE OR MODELITYPE.OU MODELE

'DBC LTD. " T TMU~2020/B

KIND OF EQUIPMENT/GENRE OE MATERIEL :
Low Power TV Broadcast Transmltter

JIPMENT MA!NTENANCE FACILITY - SERVICE D’ ENTRCT!EN DU MATERIEL

'E/NOM

JBC LTD.

ADDRESS/ADRESSE . |

124 Belfleld Rd

WICE r11}‘-'QU"‘STED ~ SERVICE HEQUIS

CERTIFIED UNDER o,
CERTIFIE EN VEATU RS S 15 l

THE 00C LABORATORY

: ' Cone DU LABORATOIRE DU MDG
TIFICATION BASED ON TEST REPORT FROM Nt L

TIFICATION FONDEE SUI\?\ UN RAPPORT D'ESSAIS

 r .

. OTHER LABORATORY R
‘D'UN AUTRE LABORATOIRE -
GERTIFICATION ASSESMENT FEE PAYABLE TO RECEIVER GENERAL, ATTACHED .
DROITS D'EVALUATION DE CERTIFICATION A L'ORDRE QU RECEVEUR GENERAL, CINJOINTS .

PRODUCTION MODEL

IS

" PERFORMED ON A PRODUCTION PROTOTYPE -

EFFECTUES SUR UN ~

ENGINEERING PROTOTYPE
PROTOTYPE TECHNIQUE

=

S SRR LJ mopeLE of pRODUCTION

PRQTOTYPE DE PHODUCTIONT

;

{ HATCHY YSEIING ONLY: SPEGIFY TESTS AfQUIRED UNLESS OTHERWISE FEOUESTED ALL APPLICABLE TESTS AS FOH CERTIFICATION WILL BE CARKIED QUT.
A . 1 LABURATOIHE SEULEMENT: PRECISER LES ESSAIS REQUIS: A MOINS D'INDICATION CONTRAIRE, TOUS'LES ESSAIS DE CERTIFICATION SEHUNY £fFECTUSS. . . ...

?EEMENT . . . T e ‘ :
. o

The applicant warrants that: = 1.
{&} The unit of equipment tested. if a producnon model isa randomly .

sclected representative sample.
{B) The-test resuits submitted are a true representation of the

characlaristics of the equipmant type for which certification is

.

. ACCORD

Le requérant atteste que

..(A) S'll s'agit d'un modéle de productlon le matériel qui fait I‘objet de

'assai est un échantillon reorésentatif choisi au hasard.
(B) Les résultats de l'essai préseniés illustrent d'une fagon exacte les

caractéristiques du type de matériel pour lequel la certmcanon est

requested. A L. demandés.
The applicant agrees to: : - 2. Le requérant convient
{A) Accept full responsibility for ali initial and subsequent departmental | (A} Draccepter la pleine responsabilité quant & tous les droits initiaux
charges arising from this application. et subséquents fixés par le ministére conséqunmment a la pré-
{B) Fulfit ali conditions and responsibilities in accordance with Radlo sento demande: -
Standards Procedure 100. {B} De remplir tcutes les conditions et de sacqumer de toutes les
- . R - c . ) responsabilités conformément A la prccedure concernant les
.- AT ) normos radicélectriques N° 100, -
OF APPLICANT X Tt e m e ' DATE :
’u REQUERANT ™ LT e o ' .
: PLZASE PRINT OR TYPE — DACTYLOGRAPHIER OU ECRIAE EN LETTRES MOULEES . -\ Tt e . e

% AND TITLE OF APPLICANT

+ ET TITRE DU REQUERANT >

DENNIS ATHA, PRESIDENT .

.
N

16-865{579




